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Practical and Theoretical Mechanics. 


Report of the Committee of the Franklin Institute of the State of Penn- 
sylvania on the Explosions of Steam Boilers, of Experiments made 
at the request of the Treasury Department of the United States. 
Part II. Containing the report of the sub-committee to whom was re- 
ferred the examination of the strength of the materials employed in the 
construction of Steam Boilers. 

[CONTINUED FROM PAGE 277.] 

Piled iron, when manufactured from blooms, does not, generally, it is 
believed, undergo a second hammering after being received at the rolling 
mill, At the first heat it is reduced to bars an inch or more in thickness, 
when it is cut up, piled as before mentioned, and rolled into plate. 

The practice of piling appears to be followed, in some instances, from a 
supposition that a greater security from flaws and other blemishes, must re- 
sult from combining the strength of three distinct lamine—and fortifying 
the weak points of one by the strong parts of the two others, than could pro- 
bably be derived from the simple unlaminated sheet, in which any imperfec- 
tion would, it is supposed, extend through the entire thickness.—But the 
uncertainty of uniform welding between the members of a pile is sufficient 
to warrant some hesitation in approving this method. ‘Table XX XIII., at expe- 
riments 12 and 13, affords evidence that the structure of this description of 
boiler iron is sometimes exceedingly imperfect, owing to a want of com- 
plete welding between the laminz of which it is composed. 

In a subsequent part of this report, will be found discussions on the 
relative influence of the different processes above described, and also on the 
repetitions of piling upon tenacity. It will there be seen that the practice of 
piling or faggoting may not in all cases prove detrimental to the iron, but 
will depend in some measure upon the degree of refining which it has pre- 
viously undergone,—and its consequent freedom from earthy or other 
impurities which might interfere with accurate welding, as well as upon 
the temperature employed for that process. If, after reducing either refinery 
blooms or puddled balls to thin bars, fit for piling, there be made a perfect 
union of surfaces during this operation, the latter has evidently the advantage 
of affording to the impurities a more ready escape from interior portions of 
the metal, than would otherwise be obtained. 

Vor. XIX.—No. 5.—May, 1837. 28 


a ee ee een 


ee Ae 


RD a we ee ee ee Le ee 


oe eae batt 


326 


burg, by Messrs. Schoenberger & Son, from blooms by hammering and rolling. These strips were a 
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TABLE XLI. 
Experiments on bars Ne. 81, 83, 84,90 and 91. Manufactured at the Juniata Iron Works, near Pitts- 
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\ off crosswise of the 


sheet, and tried either at original or at detached filed sections. 


Specific gravity 


} 7.7580. a ; ; 
Fhal 3 P 7 eel “3 
383] = an § 
eee! 3. q | REMARKS. 
s38| 33 e.. | s. 
5 wo . =e a | <2 | 

Ee 2 5 | § | 
¢112 | 36.5’; ¢ -500%.182 2| This was a narrow strip and broke at 
2 140 |Broke. g 2 =.091000 jan original section. 

do. do. 
do. do. 
do. do. 
| ‘The weight recorded was added by 
[; lbs. at a time, not supposing the 
Dw | a | | breaking weight to be nearly attain- 
Sos teat $1 Olt og &Xed. The bar had borne 266 Ibs. 
ot 77 | without signs of yielding. A filed 
| | | section had been made .928 inch in 
} | Lbreadth, and .180 thick, area 167040. 
| 29 
; peg | Broke at an original section. 
| | ( The filed section had now been re- 
| duced 10.904 .170=.153680. The 
§345 | 10 B .988 x .168 2 section filed in the first experiment 
2353 |Broke. ¢ |2@ ==.157034 now bore 60231 Ibs. per sq. inch 
| | without breaking, and calculating on 
Lits present area it bore 65467. 
ome —_ | 
: : | 
te | 3 | 1.046% .162 |¢ A filed sect. in this bar hadan area of 
Fenn Mme eg 4.05) x - > 1% .896%.176==,.157696. Brokeat an ori- 
pa Le eine | sect. in the middle of the bar. 
| 289 Broke. | ginal sect. in the middle ’ 

124 33 | my pA filed section in the part now under 
3317 | 24. 9.2 | 1-020x.160 [sia has the dimersions .884 x .178= 
r 319 [Broke =.163200 f 157352. Its strength as indicated by 

LS e. ; j 

this trial! was above 50421 lbs. 
| ( A section had been filed with the di- 
§ 280 53. | .974%.160 |} men..884x .178=.157352, and giving 
2294 Broke. $ | ==. 155840 a strength above 56046. Broke atan 
| sina section near the wedges. 
CT emp. not very accurately noted at| 
|< the instant of fract., believed to have; 
beenashighasnumb. recorded. 600.) 
Broke at a filed section. 
The filed sect. not so deep as before. 
The filing still less than the preceding. | 
is Much deeper filing than either of the, 
| two preceding. 
Tire w’ht. is approximate only, as the! 
3s ar broke instantly on applying 270 
} Ibs; which was supposed its full load.) 
| | Broke in tin at the filed section. 
r112 0.50.5 
| 224 |1.16. | | | 
) 
rol 24.15 | Broke at a section not filed. 
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TABLE XLIL. 


Works, near Pittsburg, by Messrs. Schoenberger §& Son, frem blooms, 


by hammering and rolling into boiler-plate. 
lengthwise of the sheet, and tried after having been reduced to a nearly ) 


Marks. 7 
Breadth 
Thickness 


Area before trial. 


Marks. 


Thickness. 
Area after trial. 


This strip cut off 


VATE, 


No. of the expe rim'nt.| 


CONAUSWwWEol 


.741).219 
.767| .219 
.767) .222 
.767} .223 
.766} .220 
.767| .221 
.764| .221 
.771| .220 
.768} .219 
.769} .220 
10} .767! .222 
111|.765| .222 
12|.769! .223 
13] .769} .221 
14|.770).218 
'15|.769/ .221 
16} .768| .222 
771) .221 
|18} .767) .220 
19} .767) .221 
780} .228 


Mean of 21 
Maximum 
| Minimum 
| 
Mn. of these 2. 


| Diff. of the 2. 


| 
| 


-162279 
-167973 
-170274 
-171041 
- 168520 
- 169507 
- 168844 
-169620 
-168192 
- 169180 
-170274 
-169830 
-171487 
-169949 
- 167860 
-169949 
170496 |16| .761! .215 
-170391 
- 168740 
-169507 
-177840 


oy) 


-169611 


-177840 
-162279 


170059 


10|.755 
11).758) .215 
12.763} .220 | .167860 | 


‘al F 
0} .635| .130 | .082550 
1|.752 
2) .756 

| 769} 

4|.767| .217 | .166439 | 

5|.768 
6|.759 
7|-762 


.205 | .154160 
.213 | .161028 
-216 | .166104 | 


| .219 | .168192 

.221 | .167739 | 
.220 | .167640 | 
-213 | 159750 | 
214 | .162426 | 
.215 | .162325 | 
| -162970 | 
-215 | .163615 | 
.213 | .162093 

.217 | .165571 | 
163615 | 


After the 6th fracture, 370 Ibs.| 


|.rss| .219 
.743} .204 
|.752} .212 
|.745| .213 
.753}| .214 
'.749) .210 
.746 
|.742 


| 
-160060 | 
.151572 
159424 | 
-158685 | 
.160542 
.157290 
.157406 


— 
-154336 


-208 


The part from three, 


015561 |to ten was, at the ome 


of these measurements, 
7.51 inches in length. 


“ 6 


Area of the section of 


} fracture before trial. 


| 
| 
| 


.170891 


162912 
-169949 | 
167860 | 

| 
-170658 | 


-170052 | 


7| 170657 | 


.168521 | 
.168520 | 
169103 | 


| 
.169507 


(Mean of 11 sections .168921 | 


. 


Fah. 


i perature, 


610° 


630 


61 


61 
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TABLE XLII. 


Specific gravity, 7.7922. 


Original size before filing about 1 inch 


J Speie size by filing, and gauged at every inch, from 0 to 20. 


9 25. 
=z , a7 
2% | e | 2 | i | 
; | 4 | Eis.| & — | 
re be 2 ¥ at | = REMARKS. } 
4siaf | 312) fei a | 
piae | & | 5 | 3 ss | 
2\"38 | | 
| } } 
| | 
| | | ‘© Had been, during the ntines| 
296 | 8880 | 444 | 8436 [49509 No. 17 (4 for a short time as high as 630°. | 
| | Part in tin from 114 to 154. | 
| | 
321 | 9630 481 | 9149 [56159 « 0} | Part in tin from 4 to 8. | 
} } | 
346 |10380 | 519 | 9861 |sso24 | « 15. | | 
| 
353 10590 | 529 10061 |59937 | « 14 | | 
| | | | | 
} j | 
358 {10740 | 537 |10203 |59786 | “ 114 | 
} ! | ' 
a ieee  tamede te FP Slightly griped by the wedges at 
70 (11100 555 10545 162010 104 IS the section of fractare. | 
68 |11040 | 552 (10488 [61457 | « 24] Do. 
385 111550 | 577 (10973 165113 | 83 
85 (11550 | 577 10973 65114 |“ 4 
| | 
83 {11490 | 574 10916 |64552 | “ 6 | 
| 
» i '. 
20 | 9600 480 | 9120 153803 “« 19 Part broken off in the first ex 
2 periment. 


The mean area of the 11 sections 
lof fracture is .000690 sq. inch Jess 
than the mean area of the 21 mea- 
lsured sections. 
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TABLE XLIIL. 
Experiments on bare No. 94, 95, 107, 108, 11, 112, 114 and 120, cut from plates of boiler iron, manufacture: 


3 $23 |s 3i./ 4a) #| £35 4 [fs |* |] 2 
sls o Seal 3 ai Se ¢ » Mm Sise isi ¢$ 
st/fs2 (S| pare, |FE5 H 2 | 338 | & (28) "RP 13) €2 
4B ASE Sls Set | a =| fees | # lete lias | EE] we 
3) Sosie Se | Pi)  <fké | & | se) 8 5 
— meee = oe 
| por | | 
1832. | | | 
| 94/L’gth. | 1) April 21,/24.07! 1.074 —ae 168.° j511 15330766) 14564 
! | | 
| | 
us tas 2 io 1.083) .252) .272916 |70.75|550 16500825 15675 
| 
“ 6 3 “ | O59) s—10 |p . sR 2 SOK 
| 1.060) .252) .267120 70.5 (560 16800840 15960 
| co eS ae aa | 
i ae “ | | 1.083) .252) .272916 |73.75|574 172201861) 16359 
| 
a } | | 
= 44, #4 | 1.062) .252) 267524 |70.75 581 17430871) 16559 
| | | | | | | 
| | | | | 
95/Cross. | 6 April 25, 24.10 1.006) .238) .239428 |62.25 382 11460573 1088° 
| | | | | | 
fies iw 7/June 10, | 1.040.241) .250640 |79.5 |431 12930646 1228) 
| | } | | " | | 
ie Be sl | | 1.060, 210) .222600 [79.5 [448 13440 672) 12765 
7° 304 792.236 .186912 [79.5 341 10230511, 971 
cd cen (ee 1.046, .237) .247902 |79.5 493 14790739 1405 
|_| 
| | | 
| 
| | | 
107 Oveee. jt | 1.035) 072) 074520 70.75 145 4350217, 41 
| | 
- 
oo £985 .078) .076830 70.75 151 | 4530226 430 
| | | 
“lo hg | 1,083 .078 .084474 70.75 169 5070253 4817 
108} U ncer. (ld 1.6 | 1.130 .076 .085880 (62. 115.5} 3465173) 3292 
Wan] = |15) 22.4 1.046 .146 152716 62. 225 | 6750337) 641 
112) * 116 21.7 | 1.050) 136 .142800 62. 205.5) 6165308 585 
Ma) 17, | 914.240) .219360 |62. 469.4 4082 704 1337 
— | —— | ee 
120) + |18) 22.8 | 1430.5 |129151645, 1227 
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by R. Lukens, Chester Co. Pa. 


TABLE XLIUIL. 


The sect’s of frac. were these of the bars as they ¢ came t from the shears. 


= we) = S 5 | 
| | BE) 23 |e $ | 
[eee 33 25 £_- REMARKS. 
at) | 45 <§ | 
(224) 37’ | 
280/45 
336, 38 
53811'4 392) 36 }| 
148 25 | | 
(1483) 25 | 
| 511) Broke. J | 
| Broke within the wedges. 
Or ” 2 
TABS, | § pee on | Area after fracture 83 per cent. | 
¢ > J \of the area before trial. 
oie iil | 9 ° .* 
9748 ; bag os | Area after fracture, 70 per cent. 
This fracture developed a remark- 
_ 994.190 
9941 , aa "188860 : ably clear and compact structure. 
; Area 69 per cent. 
sens ge 3 
61897) | ; ne 5 Area after fracture, 82 per cent. | 
24/34 sepear 
15471) 4 336 26 So4.19)$ ox 314 Area after fracture, 87 per cent. 
382| Broke 07508 
978 0 
18994, ; 73% 20 } Area after fracture, 77 per cent. 
ae ¢ 1.030.208 2 Broke at an original section. Area! 
55184 2 =.214240 § after fracture .96 per cent, 
» 
51998 ; ag Area after fracture, 87 per cent. 
050% .209 2 | “ 
6680 ; ppg Area after fracture, 89 per cent. 
| ( Broke at an original section; a| 
| filed section had been made = 
“46 1.035 .070 985 x .978==. 077830, which tho’! 
461 ; “tea pthane smaller in one direction was great- 
ers er in the other, and of greater 
| | area than the section of fracture. | 
| Area after fracture, 97 per cent. | 
re ¢ .954x .066 Area after fracture, 70 per cent. | 
ones ra =. 062964 ai Coma sei an ‘ 
57035 ; posses oe : Area after fracture, 78 per cent. | 
5 -062 2! y 
32339 22.6 ; penny ¢ | Area after fracture, 74 per cent. | 
= >. de ) | 
994.1102) é 
41926 22.8 ; ae ae $ Area after fracture, 71 per cent. | 
11015! 22.5 
6O9RG! | 
16031 23.5 The mean area of the sections of 


fracture after trial is 80.7 per cent. | 
of the mean area of the same sec-| 
tions before trial, 
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TABLE XLIV. 


Experiments on bars No, 125, 130, 133, 135 and 137. Manufactured by Messrs. S. E. H. & P. Ellicott, 
of Baltimore. The ore obtained on the Patapsco,8 miles from Balt., reduced at Elkridge furnace, and, 


A slab was drawn out under the ham- 


z s. 4.) >. . 3 3 3 : les —. 2 rs 
s | 2 |e o3/ 2/5 | 23 | 22/7: er) § (3 
3.| £3 |%| pave, [BE] 2] 2] ESS | EE ee) FE | # | ds 
“3|°s |#| ag) SF] $3 / "2 |#3| 8 "e 
_ —_ —_—— mae | | 
| | 1832. | 
125/L’gth, | 1June 13. 1.060] .150| .159000)394.°| 319, 9570 | 478 | 9092 
° | | we | 
125} « | 2 « -982} .154] 151228394. | 33610080 | 504 | 9576 
| eS 
125) « | 3] « .982|.154|.151228) 82. | 35010500 | 525 | 9975 
nl all i il | | 
| | | 4 
| | | | | i 
io | | | 
130 (Cross. | 4 | 16.6)1.052! .248].260896| 60. | 52915870 | 793 |15077 
j | | | 
| | | 
| | 
| | 
| | | | 
neon — | | } 
133'Cross. | 5. June 20. | 1.003 |.130!.130390214. | 259| 7770 | 388 | 7382 
} | | | 
. 133} « | 6| | -900| .137].123300214. | 265| 7950 | 397 | 7553 
| | 
133} « | 7 « 1.022] .140! .143080.394. 284} 8520 | 426 | 8094 
| } | i 
} | | rd | | 
133} « | gi « | 817) 150).122550 74. | 300] 9000 | 450 | 8550 
133} « |g «| .890|.165|.146850) 74. | 274) 8220 | 411 | 7809 
| 
135|Diag. '10 .462| .247|.114114) 78. | 249] 8470 | 423 | 8047 
| \ | | 
| | 
135) “ 11 /24. |1.020).247)-251940 84. | 422/12666 | 633 {12027 
- « 112 | 1.012 ai ines 84. | 442|13260 | 663 |12597 
135) « As | 1.012 wet SE 84. | 451|13530 | 676 |12854 
sa “  |14 | |1.012 247|.249964 84. | 45113530 | 676 |12854 
—_ = \—— nepaitcall | Nees 
} | Ss 
137,/Diag. |15\June 13.| {1.040 271) .281840 79.5} 49814940 | 747 |14193 
| | we bee | | 
137} “ {16| “ .950 ve 80. | 46914070 | 703 |13367 
| he s' ae ee 
: | } 
jis7} « = a7} 972] .262| .254664,212. | 52915870 | 793 [15077 
fe ad 
lis7] «= jas} .850 254) .215900)212. | 51515450 | 772 |14678 
. Los pitt 
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§ mer and cut in three different ways, viz. 125 longitudinally with the grain; 130 and 133 transversely,and 
135 and 137 diagonally. The pieces thus cut off, subsequently drawn with the small hammer to nearly 
( the size indicated in the column ofareas. In some instances, reduced by filing at particular sections. 


| 


St (p84 fs S 
pe, REE | 33 | 3 
S3a isaus’ 2 re 
a=" Ipsfs| 2 + 
radii Ss EE 
57182 | 
63322 | 
} 
65960 
1 56 08.’ > 16.6 
112 08.5 . 
168 |09. ~ 
224 1/11. 6.6 
280 |13.5 
s77a9._ 12336 12. + 
|| 436 |16. 
| | 466 /12. 16.725 
| 485 16. | 
| | 506 24. 16.975 
| Ls29 Broke. J 17.13 
56614 | 
61168 | } 
56570 | 
| 
69767 j 
53176 
70517 
$7738 | 
50039 
} | | 
51423 
| | } 
51423 | 
aca | 6 490 |44.’ > | 
ee 3 498 Broke. g 
336 |20. | 
56736 | 4 420 |40. 
469 |Broke. ) | 
59203 | 
67939 | 
| 


| 


23% 
Ses 
e. 
& 
< 
892% .091 2 | 
=.081172 § 


REMARKS. 


Broke out of the oil—near the wedges. 


Do. do. Calculating on the filed sec-| 


| | tion, we tind it bore the w’ght per in. here! 


¢ noted. As the actual section of fracture) 
| was not gauged before trial, we cannot de-! 
Ltermine precisely the str’gth at that point. | 


Broke at the filed section. 


.840 x ..089 2 | 
¢ | 


=.074760 


368.153 7 


800% .178 2 


.802.176 2 


.772X%.158 


.745X%.170 


.952X .210 2 
=.199920 § 


-893 x .091 2 | 


=.081203 §| 
-775X%.090 9 | 
=.069750 §| 
-921%.100 2 
=.092100 5 


.723 «100 2 | 


=.072300 § | 


728.104 2) 


=.075712 $} 


=.056304 § | 


-790 .150 2 | 


=.118400 § 


.787 «.160 2? 


=.125920 § 


825.168 z 


=.138600 
=. 142400 


=.141152 § 


=.121996 


=. 126650 


) The elasticity under a weight of 336 Ibs.) 

in the scale, was taken after the weight) 

i had been suspended 15 hours. 
| 


| 
} 


not the smallest. 


| 
{ 
| 
Broke outside of the oil ata filed aes 
‘. | 
Broke in oil at filed section. | 


Sroke out of the filed seetion at a thick | 
part of the bar. | 
Broke at filed section. | 
| 


| 
Broke at a filed section. i 


The strength deduced, is that of the 


ty 
é |J smallest filed section. The section actually | 


) fractured, was .510 X.247=.125970 giving a| 
Lstre ngth of 63880 ibs. 


Before this fracture the bar had been 
extended 1.9 inches. } 


j 
} 
| 
| 


The whole bar had now become irregu-| 
lar with alternate large and small sections, | 


No stretching except very near the 
section of fracture. 


Point of fracture obs'd to be very warm. 


Original section, as hammered, 


Filed section. 


Heated in cil to 212°. Broke outside off 
the oil, near the wedges. 

! 

} 


Broke in the oil at the filed section. 


The mean area of the 16 sections after} 
fracture is 55.6 per cent. of the correspond- 
ing areas before trial. 
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Hh TABLE XLV. 
F Experiments on bars No. 148, 151, 167 and 169. Manufactured by 
S. E. H. §& P. Ellicott. The ore obtained on the Patapsco, 8 miles from 
Baltimore. Rolled in the usual manner into boiler plate, and these strips 
lz i ry | Te Plc it Wi 
; 3 |} | & jklgle | |] fe 
a! 3 1,1 a (EEE | | 8 | ad 
a) i) sia [El ed [elgg lal | € 
| seh lala] ce |PidGe li) gE 
i z| Aa iz ag|aiflé <f |S jseles l/a| § | @: 
| | & ee 2 | |} § = a 
= | ee. 4 
i; ee ee 
| 1832. 
148 Cross.| 1 May 2, 1.006 .250 .251500 64° 463 13890 694 13196 52468 
. 4 
7 | 
148, * (2 & [20.6 | .994 .250 248500 64 47614280 7 14 13566 54591 
148) “ 3,“ -755 .243 .183465 394/449 13470 673 13797 69752 
148) * | 4) « 690) .253 .174570 81 |399 11970 598/11372 65143 
| | | } | may 
151.Cross.| 5} (30.5 | 1.008 .250 .252000 64 476 14280 714 13566 53811 
| Mt 
, 151 | 6 * = 129.8 | 1.016 .250 .254000 64 489 14670 733 13937 54868 
! me 
1 | 7 958 .248 .237584 64 503 15090 754 14336 60344 
| | | 
ma * if « | 1.036 250 .259000 64 503 15090 754 14336 54820 
ann SR |. Toamane 1.008 .248 .249984 64 504 15120 756 14364 57459 
| | | ——_—— a ee —_——— 
167 Cross. 19) May 9, 30.4 | .942 .160 .150720 69 292 8760438 832255222 
| | | | 
167)“ a « [97.2 | 1.004) 156 .156624 69 296 8880444) 8136 53862 
| | 
167 =|12) = (19.33) .992 .156) 154752 69 307, 9210460) 8750 56539 
if = —— = 
} | | ; 
169,Cross. 13) ** 30.1 | 1.032 132 136224 69 240 7200 360) 6840 50212 
| 
169} ** 14) * 1.032 132, .136224 69 (240, 7200360) 684050212 
169)“ 15) 1.032.132 .136224 69 [240 7200|360| 6840)50212 
' | ' 
169) * (16) « 1.000) .132) .132000 |69 nee 7200/360 6840/51818 
169, * i17) ‘8 1.000.132, .132000 [69 |254) 7620381 7239) 54841 
169; “ {18 ” 1.020, aa - 134640 |69 |277 8310415 7895) (58839 
| 
| 
| 
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TABLE XLV. 


cut off with the shears across the direction of rolling. Reduced by 
filing from about one inch in breadth, in some of the experiments to the 
sections recorded ; inothers the bars left as they came from the shears. 


2s 


i] 
—_ 

7] 
= 
= 
> 


4 3 % 
| 2 r a/18 
1 $ 3 $ ‘ 
<< e Bee 
ae > $ Se REMARKS, 
| 28 3 4 | 33 
tos rs to as 
“6 = Fy gs 
78 | s | 
6212} 3929 
| 336} 33 
/ 399} 42 .248000} 4, a 
|e 45 | | | Fracture at an original section. 
463| Broke. ) | 
6463) 3772 | 
40¢ ‘ ‘ 205706 : 
} 476| Broke. } 20.9 |-20% 792| Brokeat the smallest section, fracture compound. 
Broke suddenly at the filed section, but not by any 
| sudden addition of weights. 
| Broke at the filed section, a fair experiment. 
(224) 30’) | 
| 336 33 30.9 295096| A filed section was made near one end of the bar 
\ 448 40 (| 0. fe ~~ \but the fracture took place near the other end. 
| | 
! 


42 | Broke partly within the wedges. 
| Broke at the filed section. The four other sections 
-185120 |show 8.4 per cent. less strength on an average than 
this. 
|.208320|; Broke at an unfiled section. 
|-220000 | Do. do. 


| 
| 
} 


224] 38) 
; 266) 36 ‘31 1 | eoveia| Section filed in the breadth, fracture much warmer 
| 284) wee" fe" *""* than the hand at the moment of breaking. 
292| Broke.) | 
27.33 .114228/ Original section, fracture warm. 
306 29/ 


Cc OR, H 
307|Broke. : 19.4 |.1128 10) Broke at the smallest section. 


| Broke at two places at a distance from each other. 
.096200 All the fractures on this bar were made at original 
‘or unfiled sections. 

| 116560 | 
Two fractures occurred simultaneously near each 


| +121088 |other. 
'.095800 | 
253 44’) | persisted 
; 954(Broke | 112632 | 
‘ees , 1.125748 


| The whole bar has now been extended from 30.1 
to 31.3 inches by these six fractures. The number 
of points actually separated was 8, two fractures 

| |having twice occured at the same moment. 


——— 
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Experiments on bars No 154, 157,171 and 174, and Nos. 142 and 143. Manufactured by Messrs. S. E. 
H. & P. Ellicott. The ore obtained on the Patapsco,8 miles from Baltimore, rolled into boiler-plate 
in the usual manner. The first four strips cut off diagonally, and the last two longitudinally with the ) 


3/3: /|¢ g.) 4314) Sa |telesieblale |e 
s | es lé s2| 3% E ef j|aSics| t& | 3 » | ds 
° | Eg |S/ DATE) &S £ 3 £& e™ ise] Fe | 8 Gd |] ca. 
£8) AS is Ey al 2 <p [fees] gel me | EL 
' S| 5 («| 4 “€ , = @ } &/Fs x Ss } @28 
aa ~ - Tana Be 
| | 1832. cd 
[154 Diag. | 1/May 5./30.4 | .952| 250) .238000 60.9|427|12810)640 |12170 [51154 
| nee | 
154 « | 2) |23.08) .960) .250 .240000) 60. |438/13140/657 |12483 [52012 
| 
c | | | 
1544 « | 3l « -900 | .250 .225000)60. |464)13920|696 |13224 {58775 
| | | 
nak ie Sk cl," 
, | | 
157 Diag. | 4] « |30.35]1-024 .250).256000! 62. |468/14040 702 |13338 |52102 
} } | } 
157) « | 5] « 1.000 |.250) .250000| 66.5}469|14070/703 |13367 153468 
| } | } 
| | } ‘an maaan — . 
171 Diag. | 6|May12/30.2 | .960).134).128640!69. |251| 753037 6] 7154 panes 
« | a 
174.Diag. | 7} “ {30.2 | .896 .132|.118272|69. |235' 7050352 | 6698 a 
| | | | 
74] “ | 8] [27.7 | .972 134) .130248)69. |235, 7050352 | 6698 51425 
174) « | 9lmay19/23.9 | .974 .134].130516 69. |246 7380369 | 7011 [53717 
174, « {101 « |22.1 | .956/.136|.130016 69. }246 7380369 | 7011 53924 
} j { 
— ae me | ee | En 
; | | | | 
142 .L'gth. |11/Ap.18.|30.4 {1.110 .240|.266400! 62. |415 12450622 |11828 |44399 
ae | 
| | 
is Lad = a ies ae 
Prt 
| | | | 
1143|L’gth. 12|Ap.25.|30.6 [1.000.236 .236000 62. |440 13200|660 |12540 53135 
png 
| | | 
| 7 
143) “ 13] « [29.3 |1.034!.236|.244024) 62. |47814340/717 |13623 (55826 
| | | = 
143} “ 14] « 944.238) .224672 62. |478 14340/717 |13623 60635 
| | | | | | 
| | } 
143} “ 15|May 2. 1.014 |.236).239304)64. |495,14850/742 |14108 58954 
Lsansl 
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( sheets. Tried either at original sections, or at points more or less reduced by Jiling from the breadth 


a semicircular cavity on eachedge. The bars originally cut one inch wide, 
( § 8 


| 
| 


| 
; 
| 
} 


>. i< 
“f = 
=} =% é¢ 
a | x | toe 
| Sz ee 
3 ee wt 5 
224 |30.! } | | 
w 130, } | ' | 
92 [38 fp0-32) -215740 | Did not break at the smallest section. 
; 420 |42. } 
427 |Broke. J 
392 |21. »| se 
; 438 | Broke. (| .212676 Do. 
oe 
9 }25. 
~~ 26.5 | .189200 | Broke near the smallest section. 
164 | Broke 4, 
(224 |27. ,¢ A section was filed in the breadth of the bar 
1 336 |50, | so as to leave an area of .962X.25=—=.240500 of a! 
} 302 |50, | sq. inch; while the smallest original section was 
420 |51. } 1,015X.248—.251968, and the section actually 
438 149 } broken was .256000, Calculating on the filed} 
1448 |45, || section we obtain a strength of more than: 
| 462 146.5 | | 55459, because the bar was not broken at that 
468 | Broke. Lpoint. 
| ¢ .994>.212 2 | This on the same filed section shows a strength 
— 210728 ¢ a little above that calculated in the preceding 
0 210 25 | remark, | 
962 x .122 | 
224 |18 > - 902M .1ee : 
§ 251 —_ | 90.5 ; = 117364 § Broke in the middle of the bar. 
las ; 796.1022 | 
4 227 |50'5 ’ 30.7 § fs os “¥ ¢ | Filed.—Broke at the filed section, 
(235 | Broke. S| ¢ aa 811s < | 
(231 |1.05 = 9 4 -950% .120 2 | Do. 
/ 235 | Broke, jefe" 1? ==.114000 § 
231 |41. } Q* 
\o45 lee, Yoga |S ‘950-114 2 Do. 
(246 | Broke. 5 2 =.108300 $ 
\ 245 |39. 9.3 \$ .934%.116 2 | Do. 
/ 245 | Broke, | ? =.108344 § 
— 
(112 |08.5 | | 
224 |14 | 
| 280 |15, 92 > | 
36 27. $ 1.09 X .230 é Original section. 
364 26.5 2 ==.250700 $ | 
| 880 132, } | 
| 398 131.5 
415 | Broke. } 
7224 |30. | 
| 280 }33, | | 
4 ry ¢ Did not break at the smallest section. After! 


392 | 52, 
| 435 |44, 
| 440 47. 


(440 | Broke. 


{ 464 [41 


) 478 |Broke. 


| 
| 


485 (37.5 
485 |33.5 
= \36.5 


495 |Broke. 
} 


the elasticity had been taken under 440 Ibs. the 
| Csame weight broke the bar. 
| | 
994% .186 § Did not break at the filed section, though its! 
=. 184884 2 area was only -044X ,238==, 224672. 


S 
¢ -800x%.152 § Br. at the filed section noted in the preceding 
2 =.121600 remark. 


The elasticity may be very slightly erroneous, , 

| | as the index rose a little way —— top of the; 

scale. When the bar appeared to be giving way 

¢ -990x. 214 under 494 Ibs., 9 Ibs. wok Ghee off, so as to leave} 
? =.211860 } 485, with which the elasticity was again tried. 
" || and found to be 33.6%. Having restored the} 
|| 9 Ibs. the elasticity was again tried, and found| 

| 34.5’ for the whole weight. | 


————— 
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Nie | Experiments on bars No. 160, 162, and 164. Manufactured by 
. S. £. H. & P. Ellicott. The ore was obtained on the Patapsco, 8 
miles from Baltimore, rolled into boiler plate in the usual manner, 


; (|e ¢ 18 |a| 8 ¢ js | oe he 
| 3 4 | ce 45 e -e eae | | & 
> s ” 4 , 3 > i - ‘ é 
; -| & i& wes ‘s | & ” » }¢ a | = 
i Zi ¢ jg/™4™ | fe lagi ge! sa lf lele lel | #8 
Me 3 ie] 43/35) 2 z Sie is 1s) a] #8 
f is) B iS Be ite ia] fe | 8.l4.] de) 2] €] be 
lzia ig Sgi{acgi2) “§ |egizs) Etla) a] 23 
z 2.1? 1) aoe : 
| 1832 | | | | 
160 L’gth. 1) May 2. {30.2 | .862.136| .117232 60° '245|7350,367 6983 59565 
(160, * | 2 = * (27.2 | ,946).126).119196 60 250 7500)375 7125, 59775 
' 
160 ~ 62 “ 122.25 | 1.000.130} .130000 60 257)7 710 385 7325 panes 
| } 
1160; “ | 4 . 612.124} .075888 48 (175, 5250, 262 1988) 65725 
| 
1160 “ | 5 May?7. 1.016 .130| .132080 60 we 408 — 58691 
' | | } } 
160° * 6 “ | 1.040.134 | .139360 ‘co 290 8700 435 8 65 \59307 
me BS BE ae | 
_— — —__ | ‘een a ee 
} | } | | | | 
1162 L’gth. | 7 May 9. |30.2 | .858.136/ .116688 69 256/7680/384 7 296 62526 
! 
P| zz } | | | 
| ; | | 
| | | | | | 
| | 
162) * | 8 “ 127.6 | .998.132)| .131736 |69 |262)7860/393 7467 56682 


jee ase 


162; * 9 1833. (19.4 1.000), 136} .136000 69 1280184001490 7980. 58677 


162, * 10 Jan. 24.) | .647).1 34). 086698 48 (2 25) 67 50/337 /6413)73969 
162, * lt “6 | .750,.114 . 085500 49 234) 70% 20 351 6669 78000 
162) 12 Jan. 26. 656 |.130 | .085280 [56.5 224/6720336 638474859 


im oan Mead weld a es 
oy we 


| | j 
164 L’gth. 13 747,132 | . 098604 576 233 690/349 6641/6336 
164] * 14 | .7111.135 | .095985 87.5 2036090 .304'5786 60280 
164, 15 | .731.138 | .100878 87.5 200 6000 300 5700156503 
1645 * (16 | .734).140 | .102760 87.5 196 5880/294 5586/54361 
a x le, 
64 7 | |.780/.139 | .108420 578 253)r 5901379 7211|66510 
| ; | | j | . 
164) * 18 | . 683)}.135 | .092205 |74, 198|5940)297 5643 61200 


164 “o 19 -714).135 | .096390 |74, |208'62401312.5928161500 
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| (method of refining not stated.) 
the sheet. Reduced in some instances by filing, and in others tried in 


TABLE XLVI. 


These strips cut off lengthwise of 


the state in which they came from the shears. Specific gravity 7.7. 


“; os | sy ee | § 
= s= I | ps | 
5 sel . Ff g 
712 (2 | 
= == 2 | ss | 
nd a =t | 
- =F Ss Poe | REMARKS } 
ws 2= =: | _fow | 
oe ae. be | g§& 
ei) ae | GF] Se 
* rt a E | 
_ — | } 
SD) ° 90/ | . 
§ uae 1°. 22" 2 30.85 | .079764 | Broke at a filed section. 
2 245 Broke. § 
| 090240 | Do. 
04’ 4 
tee } 27.3 | .096304 | Do. 


¢ 262 0.42’ 2 | 101388 | 


272 Broke. § 


§ 2800.35" | 
? 290 Broke. 


. 128000 


Deeply filed section, bore 175 pounds, fora while! 
‘sunk from 0 with it, but broke on taking up the screw. 


Unfiled section. 


Do. 


(168! 1°.00’> | 
1224 1.05 
: \ 252 0.58* 


(256 Broke. J) | 


30.8 | .079600 


8.0 |. 103800 


Broke at the filed section. 
* This elasticity taken within 4 lbs. of the break- 
ing weight. 
( A section was filed on the sides to remove 
completely the scale of oxide from the bar at that 
part. But the fracture did not take place at the 
< filed section though its area was only .116820; 
while that of the section of fracture was .131736. 
Calculated on the section filed, the strength was 
| above 63917 lbs per square inch. 


} {19.7 Original section. 
This experiment was on a deeply filed section. 
) | Do. 
; Bore this weight for some time and then broke 
without addition. 
; 068701 Fracture at the filed section forming a bevel like 
“~*** the cutting part of a mortising chisel. 
| .047333 | Fracture of the usual appearance of cold bars. 
042560 Do. 
| .041400 Broke immediately on applying this weight. 
sii This fracture smooth and sharp like the first ex- 
) . 067800 . 
periment and of the same form. 


-043500 
.048030 


Fracture as usual in cold experiments. 


Do. Do. 


Practical and Theoretical Mechanics. 


TABLE XLVIII. 


Reduced by filing, after having | 


Experiments on bar No. 146. Manufuctured by Messrs. 8. E. H. 
§ P. Ellicott. Rolled into boiler plate in the usual manner, and this | 
strip cut off lengthwise of the sheet. 
been cut with the shears. 


° 


The dimensions of the specimen before trial } 


Dimensions taken after certain exp’s. had been made or given whts. borne by the bar, 


, Measures after a strain of 328) After the second fracture.| After the 6th experiment. | 
Vy pounds, Oct. 17, 18 32. ioe! | é 
s | é | | : _=-_ 
| 312 18 | 4] | lelZ|é ao 
| i212) @ [212/281] ¢ 18812] @¢ & 
aja lz é Zia ls i Ai 
| 1 .888|.200/.177600| 1 |.874}.198 |.173052 16 |.861 |.201 |.173061 
5 .888 |.200'.177600| 2 |.865].196 |.169540 17 |.856|.201 |.172056) | 1832. 
8 891 |.200 |.178200| 3 |.867 |.192 |.166464 18 |.873 |.202 |.176346 | 1 Cet. 20. 
P 12 .882|.204 |.179928}; 4 |.869 192 166848 19 |.868 .200 |.173600 
13.882 |.203 |.179046 | 5 |.868 “199 |, 182732 20 |.856 .200 |.171200 
17 .880).209 |.183920) 6 |.857 |.199 170543 203).854 .200 |.170800 5 
204 .886 |.209 |.185174) 7 |.857 £195 |.167115 21 )858 ).199 |.170742 
244 882 |.207 |.182574} 8 |.866},197|.170602 22 869 |.200 .173800 
Meas. taken after first frac. | 9 ‘S73 .202 |.176346 23 -566 -200 |.173200 3 Oct. 27, 
Ti. 75 198 ).173250 10 866 200 ‘173200 24 +548 +197 (167056 
| 2 |.881 1.196 |.172676 |! -865 |.198 |,171270 244.538 199 |. 166762 
13 ‘383 |.200 |.176600 | After the fourth fracture. 25 |.863 2201 1.173463 
$ |.883 |.197 173951 1 |.870 .197 1.171390 |. Atter the tenth fracture. 
| 5 879 |,.200 |,175800 | 2 |.856 |.193|.165208 16 |.844.202).170485 4 
6 |.874).200 |.174800 | 3 |.848|.190 .161120 17 |.852 .201 |.171252 
" | 7 873 |.200 |.174600 | 34).847 |.187 .158389 [8.866 .202 174932 
| 8 |.880'.200|.176000| 4°|.955/.192 .164160 19 |.851 .200 .170200 
| 9 |.879),201 176679) 5 1.860 |.195 |.167700 20 |.854 .199 169946 ee 
10 879 |,202 |.177558 | 6 |.843 |.198 .166914 21.855 .197 .168435 | * 
ll 867 | 201 |,174267 | = 22 |.863 200 |.172600 
12 .867 |,200 |.173400 [ane tne Seventh Racture (23 |.861 |.201 |.173061 
[13 |-805 |.191 |.153755 | I |-862| .196).168952 i94 |.794 |.180|.142920 | 
134.788 |,165 130020 | 2 }-854) .192).163968 ———_—______|° 
14 |.845 |,198 |,167310| 3 |-848) .189}.160272 Pune a stacetion. 
15 |,862 | 201 (173262 | 34 846 ot ep-penpend ~~ 1.835 1.193 ].161155 
(16 |.868 | 204 |,177072 | 4 |-855 | .192).164160 113 | 364 |.200|.172800, 7 Nov 
17 |.865 |,205 |,177325 | 5 1.859) .196), 168364 | 
\18 880 |,203 |,178640 ' 
19 |,872 |,201 175272 * 
20 |.875 203 |.177625 9} 
21 |,874 |,201 175674 
(22 },884 |,202 |,178568 | id 
\23 |,.883 |,207 |, 182781 
jad 866 | 207 |,179262 | = 


873 |,205 |.178965 


580 


» 5st 


560 
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(were, length 251 inches, breadth .893, and thickness .207, giving the 
area of cross sections=.184851 of a square inch. Marked and num- 
bered before trial at every inch of the length. Spec. grav. 7.739. Origi- 

nal dimensions before filing, 1.01 X .24=.242400, area of section, 


| 
| 


| 


| 


Part in hot oil from 1 to 5; in ice from 204! 


io | z | 
=| - ai3 | 3 | 
3 | * ee e 
on | = } | = a S | } 
s to e| 2 ss | = | REMARKS. | 
43/2 | | 3 | BS] _ } | 
He iaiaies; 68 hf 
=f ag, | x = | ns | & 

3 es | 

| 


= | | to 244. Strained with 328 Ibs. then gauged) 
393,11790/589|11201/60594) No. 133 < as stated. Increase of Jength by that wht. | 
= | | .3inch in 25.5. When the oil was 566,°, 
,*y | the part at No. 9 was at 2129. 

A ee Ae Pe ey ¢ When put in, this piece measured 13.85 
me a i ees ae V s VU inches 44 length. After frac. it was 14.6.! 
| ( This fracture took place at the coldest part, 
137/13110/655|12455/67378|$ tween. the ¢[g S4Y at about 100°, After frac. one portion, 
a Cwedges. 5|) Viz. from 9 to 10, was found to measure in 
| | Breadth. .760, Thick. .163, Area . 123880. 
| | ( Before this fracture was made, the bar had 
| {ses put undera strain of 429 lbs. and a tem- 
146 13380\669/12611/68222, « G4 {J erature of 545°. Then suffered to cool 
. down to 56°. By again heating it up to 
| the index fell 33’, and by raising the 

| temperature to 540° it fell in all 48’. 
= | § Fracture nearthe wedges. ‘This and the 
10512150 607/11543/62445, “ 15,1 |4 following experiment were made on a dif- 
a | ra ferent part of the bar from the preceding. | 
J Part in oil from 14 to 18. At the temp.' 


} | 


Pe || and wht. here recorded the oil accidentally 
13112930646) 12284/66453) Not parted. < took fire, which caused the experiment to) 
| | be suspended. ‘The bar was subsequently, 
| Lheated again in experiment 10th. 


| } 
| 
fAta party} 4 "ie ‘ 
162 13860 693'13167171253'4 ungauged ¥ ¢ After this experiment this part of the bar 
pee | near No.1.J| @ Was again gauged. 
163 13890 694 13196 
| 


71387; “* 54 | Fracture just within the wedges. 
| ¢ Frac. very bright and crystalline—directly, 
72312) “ 5 | across—with little diminution of area—a flaw, 
4 ra now appears in this part of the bar. 
vi Part in, is from 16 to 244, same part 
167'14010'700'13310|72004| « 24 |§, * art now in, Is from 20 to “23, part) 
| ra | /2 in oil as in the 6th experiment. 
| | \C The point of frac. was judged to be heated) 


169 14070703 13367 


| 
164 13920 696 13224/71539) } ae A |5 to above 130° as it could not conveniently 
= be held in the hand. : “ 
176 14280'714 13566|73389| Not noted. is The temperature marked in this experi-| 
| ment is only approximate, 
177 14310715 1359573546, Do. 
mR | | 5 After the weight 485 had been applied the} 
185 14550 727 13823|74779, Near 18. bar was taken out and gauged, then return-| 
' | ¢ ed and broke, but not at the smallest sect. | 


¢ wedges. 


29" 


' |28).762 .239 
29).769 235 


. 182118 
. 180715 


Mn. of 14 | 183907 


2, 
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cit 
“ah TABLE XLIX. 
t 
rue Experiments on bar No. 149. Manufactured into boiler plate by 
r Messrs. S. E. H. & P. Ellicott. The ore obtained on the Patapsco, 8 
miles from Baltimore ; rolled in the usual manner, and this strip cut 
I z Ts 5 7 = —_—-_-—— 
a . a) ae € ; | | 
s |e $a i242 | Zé, | ee 
i eu; Fy os ro = | | ¢ 
: | .| SB 1é fy |e |F | $2] | & 
| Llal dl €§ i™™] 2 le [es | ele |e 
2 > + 2é& a = 4< = j 3 
| Wi Ela] ge ff fs |F, | 4s | £2) = | € 
abe of GE FB. “Ss ("3 | 43)"; "= | * 
0 -762 |.248 | . 188976 1833. 
|L }-762|.247| .188214 | 1 Oct. 10, | .180357| 66 334 {10020 | 501 | 9519 
2 |-760 |.242| .183920 | 
3 |.760|.242 | .183920 
r '4 |.760|.243/ .184680 | 2) * 182259 | 750 | 334 |10020 | 501 | 9519 
; 5 |.761 |.248 | . 188728 approx. | 
6 |.760|.248 | .188480 | 3/\Oct. 12, |.184680] 61 | 369 |11070 | 553° /10517 
7 |-760).245) .186200 | 4) « 186770] 61 71 {11130 | 556 (10574 
8 |.760|.243/.184680| 5) « 183920} 62 | 375 |11250 | 562 10688 
9 |.761|.237| .180357 | 6 + .188666 | 62 | 380 {11400 | 570 (10830 
10}.762|.242 | 184404 | 
11).762 |.246 | .187452 | 
12|.762|.240| .182880 | 7) + . 185669 | 825 | 369 {11070 | 553 10517 
13}.762 |.237 - 180594 | 
14|.762 |.239 | . 182118 | | 
: 15|.760|.240/ 182400 s) .182309 | 63.5 | 380 {11400 | 570 |10830 
“ 16|.760 |.240 | .182400 | 
17|.761 |.240) . 182640 | | 
\18}.761 |.239| .181879 | 
'19}.762|.240| .182880 | 9) + .183381 | 770 | 356 |10680 | 534 (10146 
20}.763 |.240| .183883 | | 
21).763 |.244| .186172 | 
a" 22).764 .241 184124 | | 
23).763 |.243| .185409 |10 Oct. 17, |.182400) 69 | 397 [11910 | 595 /11315 
241.763 |,245] . 186935 AL “ .182630| 69 397 {11910 | 595 j11315 
25).762 .242!.184404 12) «& | 184455 69 | 403 {12090 | 604 {11486 
26|.762 .240/ .182880 13, « .185088 | 69 | 410 [12300 | 615 11685 
27).762 |,238|.181356 14) « |.182118| 69 | 401 {12030 | 601 11429 


|! Maximum. 
Minimum . 


Mn. of the 2 
Diff. of the 2 


Mean of 30 .184193 


184666 | | 


008619 |! 
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TABLE XLIX. 


off by the shears across the direction of the rolling. Reduced by filing 
from about one inch in breadth and { inch in thickness to the dimen- 
sions recorded. Specific gravity, 7.7774. 


REMARKS. 


Strength in Ibs, 
Point of fracture. 


sq. inch. 


More than 24 inches under trial. After several trials to ascer- 
52778 No. 9 |tain the weight producing the first permanent extension, it was 

\found to be attained with 224 pounds in the scale. 

| Part in tin from 13 to 163. Too much water in the pyrome- 
52228 | ‘* 144 |ter---dashed overa little. The No. 780+-212, originally marked, 

lis certainly too high. 


56947 | ** 8 The part now under trial was that broken off in the first exp. 
56615 oie. a 

58112 | * Qh | 

57403 | ** 54 


| The part now inis from 22 to 254. The bar stretched for some 
| time, and as the furnace was not lowered, the standard piece 
56644 | * 244 |< had probably at the moment before taking the temperature, 
‘) attained a greater degree of heat than was absolutely neces- 

sary to break the bar under this weight. 


| 
| 


50194 | 194 
( Part in metal from 18 to 21, The temperature was raised 

gradually until the bar appeared about to give way; them 

lowered the furnace and diminished the heat till the lever 

4781 | 66193 ceased to descend. Repeated this three times and at last 
| | when a decided evidence of fracture was given the tempera- 
tr was taken with care, and is therefore regarded as very 


correct. 
6203 “154 
‘ 1955 se 18} 
62269 | + 203 | Broke in the gripe of the wedges. 
t 3132 66 OOZG | 
~- ~~ | 
62755 66 O8 


The mean area of the sections of fracture is .000256 square 
inch /ess than the mean area of the measured sections. 
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i if TABLE L. 
| 
he) , 
lB Experiments on bar No. 150. Manufactured by Messrs. S. E£. 
H. & P. Ellicott. The ore obtained on the Patapsco, 8 miles from 
; Baltimore. Rolled in the usual manner, and this strip cut off by 
| | $3 Sf ial |. & Z 
Rae = os! & = |S Te a 3 E 
r 35 igi as [ele |e | Pia {8 
ali i? DATE |2/ 2 | FIP | 8 |g > lat | es 
3} 3] 2/3. [3] 93 44/46/22) 2 |B |S 
s} ©] 2] fe ie| SS eS, Ee | cl] « Es = i 
id a) Re] <3s ini <S Se Re Pm) a2 | "3 
2 0} .719] .236] .169684 196 
1} .720| .236] .169920 294 
Q| .721) .236) .170156 301 
, 3} .718] .237|.170166] yes | | | 30 
: ‘ 93 } ° | 3] 
; ee r foeer Sept. 26, 1) -166020 81,346 10380'519| 9861 59397 4 — 
6| .722] .236] .170392 | 329 
7| .722| .236] .170392 | 336 
8} .722] .235] .169670 | | | 34 
9} .721| .234] .168714 | | L354 
10} .718] .234] .168012 | | | 
11|.717] .232|.166344] “ — | 2}.169485 662,346 10380/519] 9861 58182 
12] .721} .232! .167272 1 | | 
13) .719 .232|.166808]} ‘“ =| 3).168470) 75.345 10350)/517| 9833 | 58366 | 
14) .717| .231] .165627 | 
F 15.724] .232].167968} “ = | 4/.166808 75380 11400)570!10830 64925 | 
16] .724|.232].167968} “ =| §/.170301734)346 10380|519] 9861 57903 | 
17|.723].231].167013 | , | | | 
18] .721] .230] .165830|Sept. 28,) 6.168714, 68 368/11040,552|10488 62164 | 
19| .721] .232| 167272} “ — | 7|.167272| 68382 11460)573|10887 65086 
20} .722] .234] .168948 | 8|-170392) 68/340 10200/510; 9690 56869 | 
21) .723 .235| .169905 sid 9.169605) 68361 10830'541)/10289 60664 
a 22| .722] .233].168226) “ 10|.169684! 68.368 11040/552/10488 61809 
23) .721) .234).168714)  “ 11|.169920| 68|377 11310,565}10745 63235 
24] .723) .237] .171351 | a 
25| .725) .237| .171825 | | Re 
26| .722| .233] 168226] “ —_|12).170166) 68388 11640/582/11058 (64983 
27) .720} .234| . 168480 | 
28|.719! .232).166808 | | } | | 
Oct. 3, |13|.167226) 63/386 11580/579]11001 65785 | 
Mean of 29— .168599}  “ 114|.170692) 63/388 11640/582/11058 |64783 | 
-— « 115|.168311) 63.388 11640/582/11058 65700 
Maximum— .171825  S 
Minimum = .166344 | | | 
—| “* 16} .167963) 63\359 10770|538|10252 60917 | 
Mn of these 2.169084 | | | | 
a | 
Diff. of the 2.004491} 117) .167272| 631372 11160'558|10602 63382 | 
ii « —|18|.166615] 63/382 11460 573|10887 65342 | 
: ee | | | 
168606) | ! 
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TABLE L 


the shears, across the direction of the rolling. Reduced by filing from 
about one inch in breadth and one-fourth inch in thickness, to the di- 
mensions recorded. Specific gravity, 7.7774. 


Point fractured. 


REMARKS. 


st p rm. ¢ long. 
O in 24 in. 


10) 


=> "a 
i) | 
1.14 
ies | 
Br as perrec. J 


| 
' 


? 


| 

} 

¢ The temperature is perhaps not quite accurate on ac-| 

2144 count of the standard piece having fallen. Part in tin} 
from 19 to 23. Broke in the tin. 


224, Broke at a part which had been heated. 
81 | 
72, Part in tin from 44 to 84. 
9 | 
ia 


61 Broke very soon after the we'ght was applied. 


0 Not heated. 

1 
¢ When the weight had been added to the amount of} 
! 383 Ibs. the machine was relieved and oiled to ascer-| 
} tain whether the friction had before been above our! 
Lestimate ; but no effect was perceptible. 


<i y } 
| 
| 
Part now under trial from 134 to 21. Fracture! 


15 |2 shows three distinct laminae, of which the central one) 
¢ appears more coarse grained than the two outside ones. | 


19 
174 . e 
The mean area of 18 fractures, is .000007 square} 
inch greater than the mean area of the 29 measured) 
sections. } 
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Experiments on bar No. 152. 
The ore obtained on the Patapsco, eight miles from 
Rolled into boiler plate and this strip cut across the sheet. 


& P. Ellicott. 
Baltimore. 


TABLE LI. 


Practical and Theoretical Mechanics. 


Manufactured by Messrs. S. E. H. 


Marks. 
Breadth. 


| 


.733 |.235 


fe | - . 
= iE | : z x | 
5 & | a | 3 s } 
gy |k ¢ iz | & | 2 
;| 25 IF - is is | 
2 23 | DATE. ¢ = | & bo i. oe 
&  & S|  , —7> =, ge} = 
2| gs |3] o£ | ela] 4812] 3 
eS aS is} gS ~ | &, zc sc] & 
= <3 Zz) <3 Ba as 2 - | 
aS |} é | . 3 2 
0).733|.232|.170056|} | 1833. | | 
. 733 |.233 | .170789 | 1 Sept. 14.) .171230 66° | 10440. 522) 
172255 | | | 
.733 |.235 | .172255 | 2 ‘ | .173327 |66 10230 
|.733 |.235 | .172255 | 
3 | 173195 |66 10440 
}.735 .236 | .173460 | | 
-729 |.236 | 172044) 4 ~—| 172752 |722 9900 


1 

2 

3 

4) 

5|.731 |.236| .172516 
6 

7 
8.735 .236 | .173460 
9 


735 |.236 | .173460 | 


10.735 |.234 | 171990 
'11|.735 .231 | .169785 
j12).735 .233 | .171255 
'13).735 |.235 | .172725 
114).735 |.233 | .171255 
'15/.735 .230 | .169050 
116|.735 |.233 | .171255 


117.735 .230 | .169050 | 


'18|.734 |.235 |.172490 


19|.737 .236 | .173932 | 


120.737 .235 | .173195 
21'.737 .235 173195 
\29/.737 235 .173195 
23'.735 .236 | .173460 
124|.735 |.233 | .171255 


'25|.736 .233 | .171488 | 
'26|.737 .233 | .171721 | 
27|.737 |,232 | .170984 | 
'28).738 |.230 .169740 | 


Mean of 29 171847. 


Maximum .173932 | 


Minimum .169050 


Mn. of these 2.171491. 


Diff. of the 2 .004882 | 


5 Sept. 19. 


6 Sept. 21.) . 


Ff ao 
> ‘ 
9  « 
10 “ 
1 ‘ 
2 
13,“ 


Mn. of l4= | 


171922 | 


. 171990 | 


. 169050 


172490 


170770. 


.171990 


| .170056 


} 
| 


} 
} 


| 173106 
.172342 


. 172255 


30 
80.5 
80.5 


80.5. 


| 


6720, 336 


10080 
10500 
10080 
10200 
11190 
10560 
11250 


11370 


11370) 


Strength in Ibs 


57922 
5607 


57405 


54442 


5622 
6180" 
5SO4 
61742 
6267 


62709 
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TABLE LI. 


Reduced by filing from one inch in breadth to the dimensions re- 
corded, and gauged at every inch, from 0 to 28 inclusive. Specific 


gravity, 7.7774. 


405 
Hy 
“Measured after this exp. 
640) .198] . 126720 
764 } 87 per] 81.7 174.3 per ct. 
\ cent. [pr. et.Jof the origi- © 
of ori.jof ori.jmal area. 
| br’th. |thick, 
Slt 
il 
is 
mii 


( 
| 


a 


oint fractured. 


P 


224 Broke very soon after applying the wht. recorded. 


20}, Broke by a gradual application of weights. 


15 < been reproduced by the revolving weight it con- 


174 


134 


REMARKS, 


74| Fracture oblique to the bar. 
| ( At this trial the condenser of the steam pyrome- 
ter was employed. When the equilibrium had 


| | tinued without the slightest alteration for half an 
hour. 


Broke at the part heated—a flaw discovered in the 
interior of the bar. 


Broke on first applying the weight—result sup- 
“* posed rather too high. 


The mean area of the sections of fracture is 
.000075 greater than the mean area of the 29 mea- 
sured sections. 
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TABLE LIL. 


Experiments on bars No. 200 and 201, cross strips, and on 206, 207 


Gerard Ralston, Esq. 


| 
| 
| 
| 


| 
| 


g | 3 ee ae ew tw i. 
= 3! § ad & | ass = 
= og z 3 | & | 2 - 
F = is} ¢ | § - £ 2°99 ; 
Z : DATE. | 3| 3 ° * | z | be - 
s |: Is} 91a | | Bde] ge |S 
4 a a a a 7 | = va ' “— a 
1833. | | 
| 200) Cross. | Aug. 4, | : .760 | 160 | 121600} 81.°| 226 | 6780 | 339 
200)“ “ | 2) .658 | .160 | 105280} 81. | 190 | 5700 | 285 
. ok | | 
200) “ 3) .778 | .166 |.129148| 81. | 182 | 5460 | 27: 
| | | | | 
I—| cad 
. | aoe F os - . ; 
201} Cross. “ 4, .645 | .159 | 102555! 81. | 169 | 5070 | 25 
| | te 
| 206; Length. “ 5) .697 165 | .115005| 81. 216 | 6480 | 324 
| 
| 206) “ 6, .500 | .165 | 082500} 81. | 163 | 4890 | 24) 
| 
} ' 
| | | 
| 206)“ « | 9] .807 | .164 | 132348] 81. | 205 | 6150 307 
| | 
| | | | 
| 206) * “ 8} .657 | .164 | .107748| 81. | 192 | 5760 | 285 
| 
1 | } ‘ 
| 206, * “ 9 .753 | .165 |.124245/ 81 | 213 | 6390 319 
| 206, « “ 10, .663 | .167 | .11072 80. | 196 | 5880 | -294 
| } 
| 206) * “ 11) .594 166 | .098604; 80. | 203 | 6090 | 304 
| | | | 
| | | 
mer _ — 
| 207 Length. | Aug. 1, 12) .654 166 | .108564 | 572.5| 251 | 7530 | 376 
207} * “ 13) 674 | .167 | .112558 | 580. | 248 | 7440 | 372 
207; * ss 14) .664 | .167 |.110888 | 78, | 212 | 6360 318 
207; * - 15; .720 | .167 | .120240 |) 84. | 203 | 6090 304 
207; * “ 16) .666 | .167 teins | 573.5! 245 | 7350 | 367 
207; + “ 17| 658 | .167 | .109886 | 84. | 190 | 5700 | 285 
| 207; * 6 18) .730 | .166 | 121180) 84 230 | 6900 = 345 
| 207; + « 19 680 | 168 | 114240) 84. | 215 | 6450 | 322 
| | | ; 
208) Length. “ 20) .662 | .167 | .110554 (1000. | 112 | 3360 — 168 
| | appr. 
208| «+ ss 21; .725 | .162 117450 | 84. | 215 | 6450 | 322 
| 
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TABLE LII. 


7 and 208, length strips, from a sheet of English boiler-iron, furnished by 
| * 4 REMARKS. 
6441 | 52968 Original breadth of the bar about one inch.—Broke at a 
. a filed section. 
5415 | 51434 Do. 
5187 10163 Do. 
_— 7 This result is probably rather too high, as the weight 
8 97 ; F ‘ 
i837 | 40070 ; 169 lbs, broke the bar in a very short time. 
1 6156 | 53528 Broke at a filed section. 
oi _ |¢ About one-half of the original section was filed away to 
1646 | 56315 | 2 be sure of escaping the weakening effect of the shears. 
The section now filed was obviously not deep enough. In 
5843 | 44149 a trial not recorded, a fracture was made entirely out of this 
filed part. 
5472 | 50786 
ati The low result is here, probably, to be in part attributed to 
’ 6071 | 48863 the deficiency of filing. 
| 5586 | 50451 
, 5736 | 58679 |§ This experiment and No. 2. were certainly made on sections 
* |? sufficiently filed to test the full strength of the metal. 
7154 | 65897 
7068 | 6279: , — 
pear aaa All the experiments on this bar, (No. 207,) were made at 
| 5786 48120 sections more or less filed. It was originally abont one inch 
6923 62786 wide, and .167 inch in thickness. The filing was, in general, 
5415 19978 confined entirely to the edges, and not extended to the flat 
gaan’ | aie surfaces which had been exposed to the rolls. 
} 6555 | 54093 
> 6128 | 53641 
§ Heated by the flame of a spirit lamp applied directly under 
; 3192 | 28876 the bar. Pieces of rolled zinc were melted on the upper sur- 
re face of the bar before it parted. 
6128 | 52175 | 
ae | 
Vor. XIX.—No. 5.—May, 1837. 30 
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TABLE LIII. 


Practical and Theoretical Mechanics. 


i: 
hits Experiments on bar No. 226. Boiler-plute iron. Manufactured by 
ar, Messrs. Evan T. Ellicott § Co., of Baltimore. Origin of the metal and 
mode of manufacture not specified ; supposed to be lamellated. This 
! a) r-] Fad 5 * 
| E. |! 3 Pe @ b- z 
Se |2| 3 - | |% i i3 
" . 18 sS |£ DATE. | og s |e to P ie 
I:|2 138 oe in 33 $ lag las | 8 & | &3 
; Mw) ¢s | Ee |¢ $3 e [$s |sf 12] 2 | Se 
: e|a |e | “¢ {2 <= = oles |e |] @ las 
3 3 | 4 2 3 
0|.763 |.244|.186172 | 
1\.762|.244'.185928] | 1834. | 
2|.761 |.240|.182640] 1)June 21. |.183026] 80.° [315 | 9450 |472 | 8978 |49053 
3}.762 |.234|.178308 
4|.762|.241/.183642 | 
i 5|.760 |.241'.183160 
. 6|.760|.241|.183160] 2} «+  |.181799] 80. 1351 |10530 [526 |10004 |55028 
7|.760}|.239 .181640 
" 8|.760}.238!.180880] | | | 
9}.760 |.240'.182400 | 
10}.759 |.242 .183678} 3) «* 177992 /1237. [133 | $990 |199 | 3791 [21298 
11/.759|.241/.182919} | 
12}.762].242'.184404] | 
13|.762 |.240'.182880} 4 June 28. |.185600] 73.75/351 |10530 |526 {10004 |54488 
14|.761 |.239|.181879 
15!.760 |.238).180880 
: 16 |.760|.240'.182400 | 
, 17 |.760|.242|.183920] 5} « 18088011317. |120 | 3600 |180 | 3420 {18913 
18!.756|.239|.180684 | 
19|.757 | 238|.180066 
20}.753 |.235|.176955 
211.757 |.233|.176381 
22|.767 |. 240]. 184080 
: 23|.765|.240'.183600| 6} «+  |.180880!1192. [120 | 3600 [180 | 3420 |18913 
24|.765 |.240!.183600 | 
25 |.761 |.239 .181879 
26|.760 |.239|.181640) 7/July 2. |.180684/ 83. |280 | 8400 |420 | 7980 |44165 
27 |.761 }.239|.181879) | 
28|.766 -237'.181542] 8} |.183109|1245. [133 | 3990 |199 | 3791 pare 
( Mean of 29 paren 
Maximum .186172) 9} ** —|.183160/1142. [120 | 3600 |180 | 3420 18672 
Minimum .176381| | | 
— 
Mn. of the 2.181276 10 July 30. |.181629| 80. {275 | 8250 |412 | 7838 43154 
———11} “« = |.182630] 80. |306 | 9180 |459 | 8721 47752 
Diff. of the 200979112} «  |,183425} 80. |250 | 7500 |375 | 7125 38843 
13} ** = |.181640} 80. /|285 | 8550 |427 | 8123 44720 
14) * = |.183160} 80. (301 | 9030 [451 | 8579 46859 
5M 15} = |.183522} 80. [343 [10290 '514 | 9776 53269 
: 16} |.180086} 80. [370 |11100 [555 10545 58551 
j17' “© 1.185928] 80. {382 |11460 |573 |10887 |58555 
| Mean of 17 -182185) 
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strip was cut off in the direction crosswise of the sheet, reduced by filing 
from 1 inch in breadth and } inch thick, to the dimensions given be- 


TABLE LI. 


low. Specific gravity, 7.7428. 


2 = 

3% Pas | 
2 = 4 
= ¥ | — 
= = } Q 
e2 € 2 
23 3 | <€ 
Se - ~ 
~& 2 } = 
zo 4 = 
— x a 
238 No perm. elonga. 

245 Elonga. decided. | 

280 | 24.86 (wtoff, 24.82) >No. 244 


25.5, gain 1 1-2 in. 
Broke 


ee es 


J 


| 
} 
| 


| 


| 


15 


REMARKS. 


, Began the experiments on this bar by adding weights 
gradually from 210 Ibs., and observing on a dae of 
24 inches, both when under strain and when relieved, 
the actual length of that portion. Cold fracture. | 

} 


Fracture in the short piece broken off in the first 

experiment, ! 

{ 

| 

¢ Part heated from 17 to 21. The temp. was twice raised 

| to the point of yielding. After the first trial it was 

| allowed to abate; then raised again and broke the bar.| 

< If any variation from the true breaking heat existed, it 

| was conjectured to be a trifle too high. But exp't 8 

| proves it to have been right, (see below.) ‘The iron was’ 
Udistinetly red in day-light. 


{ In hot metal from thirteen to sixteenand a half, Thel 

| temp. having been raised to the point where the bar had 

begun te yield rapidly, the fire was removed after takin 
that temp. by the pyrometer. The lever at length eonsed 
to descend, and soon came to rest as the metal cooled. 
Distinetiy red in day-light. As the bar was sometime 
strained with this weight, it had probably been so weak- 


ened as not again to require the same temperature, j 


| 


( Part in metal from thirteen to sixteen anda half. The} 
| temp. had not risen so high as in the preceding trial 
| when the bar began again to extend, and finally gave! 
\ way. The heat was carefully managed by means of the 
| suspended furnace and lever to avoid any excess. Not) 
(so red as before,—barely distinguishable in dusk. 


In tin from 8 to 12. This exp’t, like the sixth, was} 
made carefully by lowering the fire, when the bar ap-| 
peared to be stretehing too rapidly. Red in day-light. 


This fracture was doubtless made ona part of the bar 

{ which had been originally defective. ‘The section o 

fracture was much less reduced than in the preceding 

trial, and was flaky in appearance. Not visibly red in 
day-light. 


; | 
The mean area of the 17 sections of fracture is greater 
by .000041 sq. inch, than the mean area of the 29 measured 


sections, 
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TABLE LIV. 


Experiments on bar No. 227. Manufactured into boiler plate by 2 
Messrs. E. 7. Ellicott & Co., of Baltimore. The mode of manufacture, § 


} 
| 
' 
| 
| 


; s 3 = “e ied 
Su: = ° - x 
sa = eu: — 
aE = = 8 = = : 
8 — 3s = c = 
=e Ole aS a . F 5 
: FA | ~ 3 >| DATE. =: Py va uM : = 
ls] 3] 68 ‘st ‘|s <4 ; =. =. iz 
4) $143 | fe ois at & ae | Se 
\ Bia <3 ie z= 3 28 ré z = 
\2 ==] = | S 2 | “=: = Se as - ad 
} s 4 | - = 
| | i] | os = = | 
| 0).765 |.235 | £17977 1834. | s | 
| 1).765 |.236| .180540 | 1)May 31, | .181005} 70 (342 [10260 [513 |9747 
es 


0 

I 

2).767 |. .181779 | 2 
| 3|.764 |.237 | .181068 

4 

5 

b 

7 


eo 
w 
~) 


-181512 70 |349 10470 = \9747 


5|.766 |.232 | .177712 | 
:|.766 |.236 | .180776 al [ oo lng 

236 | 180421 |109 75 [5212.5 |26212 
767 |.235 | .190245 | 3] June 7, | 180421 [1097 174.7 ' 


-766 |.233 | . 178478 | 


|4980.3s 
8].768 |.235  . 180480 
9.766 |.235 | . 180010 
'10|.764 |.235 | .179540 | 
'11|.767 |.236 | .181012 
\12!.767|.233|.178711}] 4) “ |). 180437 )1111 | 174.75 (5242.5 (262.12) 4980.35 
|13|.767 |.236 | .18101z | 

'14|.767 |.236 | .181012 
|15|.769 |.236 | .181484 


| .182035 11187 |140 |4200 210 l3990 


| 
| 

'16|.769 |.238 | .183022 | 5June 14, | | 
117|.767 |.238 | .182546 | | 
'18|.767 |.237 | .181779 | | 
'19],767 |.239 | .183313 7? 181632 |1155 {140 [4200 210 [3990 
'20),768 |.236) 181248] | | 
(21.768 |.235 | .180480| | | 
'22].768 |.236| .181248 | 7 =| .180500 | 100 [348 = [10440 [522 19918 
23).768 |.237| 182016 | | | 
\24 "767 |.237|.181779| 8 | .178733 |90 397 {11910 [595 | 11315 
'25) 767 |.237| .181779 | 9 June 21, | .180363 |75 350 10500 [525 |9975 
126] 767 |.237 | .181779 |10 June 28, | 181897 |73.75 [291 [8730 }436 [S294 
\27|.762 .239 | 182118 |11 “ | 181779 |73.75 |341 10230 |511 (9719 
'28],768 |.237|.182016 }12, =| . 181779 |73.75 |344 =| 10320 [516 9804 

————I3 - |. 181868 173,75 |333 9990 1499 |9491 
Mean of 29= .180997 |14 July 2, | . 182290 |S84 288 =|8640 [432 [8208 

——]155 | 152280 84 300 = {9000 [450 18550 
Maximum= .183313] | Leesmssensnanl 

Minimum= .177712 | |Mn.of 1s — - 181182 | 

Mn. of the 2 .180512| | | 
Diff. of the2 .005601 | 


| 
| 


a 
= 


) source of the ore, kind of pig-metal, &c. not specified. 
vity, 7.6675. This bar cut off crosswise of the sheet. 
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REMARKS. 


Point of fracture. 


Specific g 


33849 


53699 


es 27604 


27602 


21919 


21967 


41947 
ME. / 


63307 
35305 
15597 
3466 
9933 
V21N6 
15027 


16906 


\No. 1% | Ashort portion only embraced in the space between the wedges. | 
“ 23 | Do. Fracture near the gripe of the wedges. Short piece. | 
( Part in melted metal from 6 to 94. Compound of tin and lead 
| | used to float the standard-piece. Mean area of the sections of 7, 
| | 8, 9,and 94 is .180245, In order to ascertain the temperature re-| 
— quired to break the bar with half the weight used in the pre-! 
‘Y |’) ceding experiment, a calculation was made and this mean area 
found to require 174} pounds, which were accordingly applied. 
The standard piece rose a little way out of the melted metal 
just before fracture. 
Part in tin from 11 to 14 inclusive. This experiment was! 
123 conducted so as to avoid loss, and may be regarded as, on the} 
whole, rather preferable to the preceding in point of accuracy. | 
In melted metal from 17 to 20 inclusive. When the fracture 
“ 178 J took place the bar had been extending rapidly for some time, 
‘3 fe as the furnace was not lowered, would probably have broken 
with less weight. 
§ In metal from 21 to 24. Broke gradually by keeping down 
* 294 |4 the heat and preventing an excess above what was actually! 
Q necessary to continue the extension of the bar. 
§ This temperature was only judged of approximately on account} 
** 64 |4 of the heat imparted to the machine by the preceding experi-| 
e ment. 
«© 54 | Machine still warm. 
+ gi | 
“© 234 
“ 244 
6s 258 
“ 154 
«© 18} | This part of the bar appeared very defective from flaws. 
“ 195 


inch greater than that of the 29 measured sections, 


} 


The mean area of the 15 sections of fracture is .000185 square| 


| 


ee eo 


Oe ten i ee ii 


ie Practical and Theoretical Mechanics. 
i if 
ait TABLE LV. 
- e v7 ° 
ie a Experiments on bar No. 228. Manufactured by Messrs. E. T. Elli- 
i? cott § Co., of Baltimore. The mode o manufacture, source of the ore, 
z P = | = K 
e . | 32 aie Vie 
4 3 | ey - | |= | 
: 3 3 | z¢ g > | « | 
| 4 g 2 Jesg oe") on 'if,| 7. F 
4| 3 4 : gs 32 E | ae | ge] 
2| a é Ea [42 Ss | 61a ae | 2 
$ é| me Pee he 2 ee. 
0| .762 | .243 |.185166| | | | 
1] .755 | 1244 | |184220 | 
2 .758 | 245 .185710 | 1834 
3} .758 | .245 | .185710| 1) Aug6. | .186528| 87° | 266 | 7980 | 399 
4) .762 | .245 | .186690 | 
{ | 5] .760 | .242 | .183920 | | 
| 6| .758 | .242 | 183436 | 
' 7| .760 | -246 | 186960; 2 o | 183436 | 87 | 287 | 8610 | 430 
8.759 | .248 | .188232 | 
9) .758 | 24s 187984} 3| « .185710| 87 | 305 | 9150 | 457 
10| .752 | .247 |.185744| | | | | 
(11 .754 | .244 |.183976] 4/) « |.185710| 87 | 367 | 11010 | 550 
112} .754 | .243 | .183229 
113; .760 | .243 |.184680| | | | | 
114] .762 | .246 | .187452| 5 | “ |.187984} 87 | 312 | 9360 | 468 
15) .761 | .247 | .187967 | | | 
16] .762 | .243 | .185166 
; 17| .762 | .248 |.188976] 6} “ |.183222| 87 | 317 | 9510 | 475 
18| .762 | .250 | .190500 | | | 
19| .762 | .246 | .187452 
20| .755 | .247 |.186485| 7 | « .187967 | 87 | 319 | 9570 | 478 
21) .757 | .252 | .190764 | | 
22] .754 | .252 | .190008 | | 
(23) .757 | ae 187736} 8) « .190500| 87 | 340 | 10200 | 510 
: 124) .757 | .248 | .187736 | | 
[25| .761 | .249 |.189489] 9] © |.184730| 85 | 342 | 10260 | 513 
26) .760 | [249 189240 | | 
27| .758 | .245 |.185710| 10 | « .187475| 85 | 359 | 10770 | 538 
28| .754 | .245 | .184730 
——_|11| * .187555|} 85 | 361 | 10830 | 541 
Mean of 29 .186748 
———/12; * '.190008} 85 | 361 | 10830 ! 541 
Maximum .190764 
Minimum .183222/13 | « .187736 | 85 363 {| 10890 | 544 
Mean of these 2 .187493 Mean of 13 .186811 
Diff. of the 2.007542 
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kind of pig-metal, §c. not stated. This bar cut crosswise of the sheet. 
; Specific gravity, 7.6675. 


| 
| 
| 


pt r 


REMARKS. 


Effective strain 
Strength in Ibs. 
Point fractured. 


square inch, 


( The first permanent elongation was taken 
| I pases a weight of 232 lbs. With 238, the) 
7581 | 40643 No. 134 extension was .146 inch on a length of 24) 

|) inches ; but the recoil .046 when relieved 


| from strain. 
! 


8180 | 44593 se 6 | 
8693 | 46809 ‘6 3 
10460 56324 sé 2 


The fracture took place with the weight first 
8892 | 47302 « 9 (4 applied—the result is therefore supposed to be 
too high. 


] 
9035 | 49263 “42 | 
Ag Before this fracture was effected, the piece 
9092 48370 “ 15 under trial (from 16 to 27,) had become 114 
inches long. 
9690 | 50866 “« 18 
9747 52763 ss 628 
| 
10232 | 54578 “« 26% | 
10289 54859 ss = 203 
10289 54150 “« 2 
10346 | 55109 “ 93 
The mean area of the 13 sections of fracture} 


is .000063 square inch greater than that of 29) 
(measured sections, 


ee 


=— 


ee ee ee ee 


"a oS ee 


Co 2 ® 


Aa ek 


ie Bees «a .a* 


5 Mas 


of manufacture, §c., not specified. 


Area of section before 


No. of the exp: riment.,| 


| 


TABLE LVI. 


0 
1 |.766 .240 
2 |.770 .240 
3 1.765 .241 
i 4 |.765 .241 
5 |.760 .243 
6 |.762 .240 
7 |.763 .240 
8 |.763 .240 
9 |.762 .235 


10 |.762 .235 


12 |.761).235 
13.764 .235 
14 |.760 .234 
15 .760 .234 
16 |.761 .237 
B 17 |.762) .237 

1.765) .242 
19 \.768 .242 

| 767 .245 
21 |.762).241 
' 22 |.764 .235 
23 |.765 .240 
24 |.767).243 
25 |.766 .243 
26 |.766 .243 
27 |.766 .244 
274).763 .245 
28 |.761 .246) 


| 
Maximum= 


Minimum=. 


| Mean of the 2 
| Ditf. of the 2 


ll |.758,.235,. 


. 183840 
. 184800 


} 


. 184365 | 


. 184365 


184680) ¢ 


182880 
. 183120 
. 183120 
179070 


.179070 | 


TRL30 | 


. 178835 | 


.179540 
. 177840 


177840 | 


. 180357 
. L80594 


. 185130 | 


. 1R5R56 
-187915 
. 183642 


. 179540 | 


. 183600 


L638 1 | 
. 186138 
186138 
.186904 | 
186935 | 


. 187206 


77840 


.182877 


010075 


Mean of 30 = . 183338 


187915 


So DATE. 
5 ] 3 “ ' 
- | = +4 1 
a = & ong 
= | = m & | 
} = | 
'.766 .238 .182308| | 1833. 


Temperature Fah. 


1 Dec. 28, | .184601 | 58° 
A “ | 183840) 58 | 
3 “| 184560 | 58 | 
4 “| 182960 | 58 | 
5 oe | 183120 | 58 
| | 
6 +“ | -179070 | 58 | 
7 aa | 178130 58 
8 ss | «6177840 | 58 
1834. | 
9 Jan. 18, | 186885 1159 
10 May 31, | .180555 69.5) 
11 - .185454 | 70 
12 we . 186138 | 70 
13 - | .186371 | 70 
14 “ .185130 | 70 


Mn.of14= (183189 
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Experiments on bar No. 229. Boiler plate iron. 


Breaking weight in 


the scale. 


350 


356 


168 


319 


347 


Manufactured by 
Messrs. E. T. Ellicott § Co.,of Baltimore. Origin of the metal, mod: 


Supposed to be *‘lamellated plate.” 


ae | — 

= | & 

tw a 
Ps s | s4 
uM : S ... 
aa te Ps bee 
4 & lz > 3 
gE lf | e | z 
= > ~*~ & - 

7 } ~ 


9030451 
| 
9210 460 
9600 480 
| 
9840 492 
| 


9990 499 


| 
10230511 


10500 525 
10680 534 
5040280 
9570 478 
10 110.520 
10440 522 


9090 454 


10380 519 


8579 46473 
8750 47595 
9120 49415 
9348 5109: 
| 

949151283 
9719:54275 
9975 55997 
10146 57028 
A788 25620 
9092 50356 
9890 53521 
9918 53571 
8636 16212 


9861 53269 
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This strip was cut in the direction across the sheet, reduced by filing 
from one inch in breadth and { inch in thickness, to the dimensions 
given below. Specific gravity 7.7428. 


Point of fracture. 


| 
} 
| REMARKS. 


§ The first permanent elongation on this bar was observed under 210 
pounds, Part in the machine from 1 to 12, 


A different piece from that broken in the preceding experiment. 


The Ist, 3d, 5th, 6th, 7th and 8th experiments give a decreasing 
Rei of areas with an increasing breaking weight. 

'¢ Part in hot metal from 174 to 204, loaded with half the mean weight 
| 2 required in the 8 preceding experiments. 
} 

j 

| 

| 

| 


| Short piece taken off by the wedges. 


The mean area of the 14 sections of fracture is ,000149 square inch 
less than that of the 30 measured sections. 


Py a he ae a ee eee ee 


xperiments on bar No. 
cott & Co., of Baltimore. 
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TABLE LVII. 


230. Manufactured by Messrs. E. T. Elli- 
The mode of manufacture, the source of the 


Marks. 
Breadth. 
Thickness. 


Area of the measured 


points before trial. 


No. of the experim’nt. 


Area of the section of] 


fracture before trial. 


“~g weight in 


Temperature, Fah. 


Breakir 


the scale, 


Breaking weight X 
verage. 


Je 


ake 0212 = © 


Gr Gr Gr Gr Ge ae 


Co om om Or C9 GO OO = Oo 


MMNNMNMNNHNHHNW 0 


Gr Gr Gr Gr Gr 


SN 
Or Gr Gr Gr Gr Gr 
NNN NNN 


Mn. of 30 p’ts meas. . 


Mn. of these 2 .191523 | 


- 190000 
- 190764 | 
-192027 
- 199509 
-189756 
- 189907 
-191770 
-192525 
-192015 
.192780 


| 191770 | 


.19177 
.191770 
.192780 
.193290 
.192278 
.192278 
.191770 
192278 
.192278 
.191770 
.191268 | 
.189756 | 
.191268 | 
.190521 
.190521 
.193035 
.192278 

.192278 
190521 


191584 


-195290 
-189756 


Diff. of the 2 .003534 | 


.190373 | 


192270 | 


-191268 


| 190521 | 


-191770 


.191770 


Mean of 15=.191771 


-190509 | 


} 


| 
.192846 | 


| 
| 


-192780 | 
‘ aiee| 
-191833 


192024 | 


| 
| 
| 


9900 


9900 
10020 


10200 


} 10440 


10620 


10620 


10830 


10890 


12120 


11880 


12150 


12150 


Friction, 


| 
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ore, the kind of pig-metal, §c. not specified. This bar was cut lengthwise 


of the sheet. 


| 
| 


Strength in Ibs. per) 


Effective strain. 
square inch. 


Specific gravity 7.6675, 


Point fractured. 


REMARKS, 


9405 


9405 


9519 


9699 


9918 


10089 


10089 


10289 


10346 


11514 | 
11286 
11543 


11543 | 


49368 


58542 
60192 


60192 


greater by .000187 square inch than that of the 30 


First permanent elongation taken with 196 lbs. 
Under 320 lbs., 26 inches had become 28.1, and 

< after the fracture, the part from 3 to 25 was 24 
) inches long. When the strain by 317 ibs. was re- 
(moved the recoil on 24 inches was 1-20 of an inch. 
§ The lamine are now distinctly visible along the 
edge of the piece broken off, showing marks of 
ping or lamellation. 


¢ After this fracture, the part from 10 to 20 mea- 
? sured 11 inches. 


§ The piece now under trial, from 21 to 26}, had 
been exposed to a strain of 386 lbs. for more than 
¢ ten days, but showed no signs of yielding. 


§ This fracture took place almost within the gripe 
2 of the wedges. 


The mean area of the 13 sections of fracture is 


measured sections. 
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Comparative 
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TABLE LVIII. 


table showin 


cw of Bars tried at original 


Bars tried at deeply filed 


Bars reduced toa uni- 


Names of the Ma-| 


y the relative advantages of different modes of manufacturing boiler-iron as 
deduced from preceding tables. 


Piled. 243 


o 
» S 
7 
> 
=) 
~! 


Ss: 
3. 
DL 
— 


~) 
3 
e 
a 
= 


44 
Pud- 56 
iSldled 58 
| iron. 59 
\ ‘61 


64 
65 


42 


gees of sections, sections, form size by filing. nufacturers. 
é manu. 
E No. of |StrengthjMn. sth.) No. (St’gth of No.{ Strength) Mn. st’h. 
° the | of each} ofthe | of [each bar.|strength.| of | of each} of the 
bar. har. sets. bar. bar. bar. sets. 
1 Piled 2 2 
Soom, 4 $5)52-421 > 2 |63.266 3 (56.081 
1 6 tae & Miiten- 
g ¢ |53.670 153.045 63. 266 56. 081 — 
1 25 |46.079 - -~ 
27 |55.636 
30 |44.703 
olpitea.| 32 |52.197 ; 
a") 35 {43.237 oom, 
37 |46.155 
39 |40.595 
__| 41 [37.713 45.914 
7 | ae 226 52.090 
3\.. 227|53.774 
Piled. 228'50.433 Evan T. Ellicott. | 
| 229| 55.774 
i 230/54. 014) 53.217 
los. (242 {59.247 (59.017 Valentine | 


58.787 ‘Thomas, 
' 

9 |67.211 14 57.840 

158.243 10 |64.511 16 (56.891 

46.126 ll (55.529 

44,249 13 (50.908 Spang & Son. 
50.218 15 |50.166 

39.578 \22 \59.372 


'44.289 '47.117/23 (62.646 


43.006 | 


51.318 | 
49,239) 
45.443 
51.606 
51.287 


143.365 47.895 


58.620 


75 \60.433 
83 [56.046 
85 (60.440 
86 (62.156 
90 152.301 


59.904 | 


161.091. 
156.477 | 
161. 127 | 
47.638 | 
64.823 | 


52.657 57.676 
52.413 


54.718 | 
\57.926 | 
\53. 112) 
48.308 | 
55.904 
45,092 | 


161.255 52.341 | 


56 58.964 
58 70.938 
60 60.907 
62 |58.376 
65 (62.917 


88 \53. 803 


| Schoenberger. 
58.275| | 53.803 
49 59.607 
Blake. 
| 
59.607 ; 
74 (51.039 
} | Blake. 
} | 
— 
62. al | 51.039 
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In making a comparison for determining this point, it was necessary to 
distinguish those experiments, which were made on the strips as they came 
from the shears, from those which were performed on deeply filed sections, 
as well as fram those in which the bars had been reduced to a uniform size. 

It is proper to observe, that the inherent irregularities of the metal, even 
in the best specimens, whether of rolled or hammered iron, seldom fall 
short of ten or fifteen per cent., of the mean strength. 

Thus, of the bars referred to in the preceding table, No. 22 exhibits an 
irregularity of 19 3. per cent.; No, 23, 29 45,, No. 90, 24; No. 230, 20 4%, 
and No. 228, 31 per cent. of the mean strength. These two last mentioned 
bars had been reduced to an uniform size and were entirely broken up at ordi- 
nary temperatures, chiefly with a view tothe degree of uniformity of strength, 

It will be seen, on inspecting the preceding table, that of all the kinds 
of iron here presented, the piled iron of Mr, Shorb proved most defective 
in Strength; some specimens of that kind, exhibiting but little more than 
half as much tenacity as the best boiler iron which came under examination, 
Nos. 39, and 41, in particular, were found to possess extensive unwelded 
portions between the several lamina of the plate. 

These developed themselves to the distance of several inches when sub- 
jected to the action of the machine, 

In comparing the two kinds of iron manufactured by Messrs, Brake & Co. 
we find that the kind produced from blooms, and denominated hammered 
plate, is superior by about 13 per cent. to that manufactured by puddling. 

It will be observed that of the eight sets of results embraced in table 
LVIII., four, viz: Nos. 1, 5, 6, and 8 afford the means of comparing to- 
gether those trials which were made after all the three modes of preparing 
the bars, 

No. 1 gives to the rough bars a strength of 53045; to that which was reduc- 
ed to uniform size, 56081, and to those filed in notches on the edges, 63266. 
In a similar manner finding for the other three sets their mean results, we 
have for bars tried as they came from the shears, mean of four sets, 50099 
ibs; reduced to uniform size, 54572; for those filed on the edges, 60645. 

(vO BE CONTINUED.) 


Observations on the duty performed by the Cornwall Steam Engines. By 


Jacos Perkins, Civil Engineer. 
Read before the Institution of Civil Engineers, London, February 16th, 1836. 
TO THE EDITOR OF THE JOURNAL OF THE FRANKLIN INSTITUTE. 

Dear Sirn—lI herewith transmit for your examination, and for insertion in 
your Journal, should you think proper, a series of three papers, upon the duty 
performed by the Cornwall steamengines. Yours,&c., J, Perktns. 

The true cause of the great difference of duty performed by the Corn- 
wall and the best Boulton & Watt engines, has been a matter of serious 
inquiry for the last fifteen or twenty years. But within the last two or 
three years the difference has been so astonishing as to induce many engi- 
neers to suppose that some part at least was owing to trickery. 

If we do not admit the fact of the superiority of the Cornish engines, the 
cause will not soon be found. I must say that after much thought, investi- 
gation, and experiment, I believe that the Cornwall Engines do at least 
three times the duty that the best low pressure, condensing, double stroke 
engines do; and I have no doubt that I see the reason of it. 

Vor. XIX.—No. 5.—May, 1837. 31 
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Having, in the first place, visited the Cornwall Mining establishments to 
judge for myself, | very soon came to the conclusion, that the advantage 
which the Cornish single stroke engine has over the reciprocating double 
stroke engine is much more owing to the difference in the construction of 
the engines, than in that of their boilers. Very few engineers know the 
great value of using high steam expansively, and many of those who admit 
it, do not know how to apply it properly. 

The repeated experiments which [ have made have satisfied me that the 
single stroke engine is far better calculated for taking advantage of the 
valuable property which the expansion of high steam possesses than the 
double stroke. In the first place, there should be no steam lost between 
the steam-pipe and piston, which cannot be avoided in a double stroke en- 
gine. In the second place, at the end of the stroke the steam should be 
allowed to escape without any reaction, and this cannot take place, when 
the induction and eduction pipes are used at each end of the cylinder, as is 
the case with the double stroke engine. 

If the induction pipe is large enough to allow the steam to escape freely 
so as to prevent loss by reaction, then the eduction pipe would be much too 
large for the induction pipe, and much high steam would be lost, without 
having the benefit of expansion. In fact, it is impossible to get the steam 
on and off soon enough in the double stroke engine. The loss from this 
cause is much greater than is generally believed. It is supposed by some 
that there is a loss by having the steam on one side of the piston only; itis, 
however, quite the reverse. It is very well known that the larger the piston 
the greater is the saving, particularly in the piston itself. To make the 
single stroke engine consume the same steam asa double stroke engine, the 
cylinder must be double the area, 

If it should be said that much time and power is lost by not having the 
steam on the piston on the return stroke, it may be said in answer, that i 
only fifteen strokes are made in a minute, there would be but two seconds 
between the working strokes; and that the fly, when the fly is used, must 
be very light indeed to show any variation of speed. When worked in the 
Cornish fashion, without the fly, no power can be lost between the strokes, 

I do not mean to say, that all the gain is to be attributed to the single 
stroke engine, there is undoubtedly much power saved by dispensing with 
the fly wheel, where the work to be done is pumping water. ‘This is proved 
by the fact, that a single stroke, balance bob, low pressure, pumping engine 
will raise $5,000,000 |b.; while the double stroke low pressure engine with 
a fly-wheel will raise but 22,000,000 Ibs. The fly, is a power which wil! 
not, like steam, wait to accommodate itself to the stubborn visinertia of the 
water, neither will it accommodate itself to the going off of the steam, con- 
sequently much power must be lost. When one watches the beautiful ac- 
commodating action of the Cornish pumping engine he will readily see, that 
there must be great loss in using the ponderous fly. When the steam is 
first let on to the piston, the pressure, although 40 lbs. to the square inch, 
it seems too little for its work, and appears to labour hard to get the water 

in motion, but at the end of the stroke, although the steam has expanded 
down to 10 Ibs. to the inch, the work seems quite light. Here the expan- 
sive property of high steam is beautifully exemplified. ‘To begin the lift 
40 lb. to the inch seems not enough, but when the stroke is ended, 10 lbs. 
seems more than is wanted. How is it with the condensing double stroke 
engine? Is not the power the same at the end of the stroke as at the begin- 
ning? 
I cannot believe that the enormous quantity of 125,000,000 of water was 
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raised one foot high with 84 Ib. of coal without the assistance of a little air, 
which certainly can be used without being readily detected. ‘To show how 
[ learnt this singular fact, I must be allowed to relate a curious trick which 
was attempted to be passed off on me in America about forty years since. 
Two honest farmers, one day called on me to see if I would join them in a 
patent of great importance; they stated that the discovery would prove that 
the law was erroneous which stated that water would rise only about 32 
feet in a vacuum, I told them that it was contrary to what I had learnt 
and declined having anything to do with it; they, however, would not be 
put off. They said that they had brought with them an exhausting pump, 
which had raised water 100 feet by rapid exhaustion, and that they would 
pay all the expenses of fitting it up, and that I could then see who was 
wrong. One of them averred that he was a ruined man if he had been de- 
ceived. I was so satisfied that he had been imposed upon that I readily 
agreed to test his pump. I had a leaden pipe attached to the double _bar- 
relled exhausting pump, and the situation I had fixed upon happened to be 
44 feet from the water to the pump. When the pump was put in action, 
it, to my great surprise, delivered the water at the pump spout. I then 
set myself to work to discover the cause, which was not ascertained until 
the third day; I observed that the water appeared full of air bubbles, it then 
struck me that air was allowed to mix with the water in minute portions, 
by which means the column of water became expanded; I then placed my 
ear close to the pipe and soon discovered a singing noise, and by clasping 
the tube with my hand the noise stopped and the water ceased to flow. 
Here was the trick; by examining the tube I found that it had been perfor- 
ated with a small pin-hole unknown to me, which admitted just air enough 
to expand the column. I then charged the men with the imposition, one 
denied it, but the other looked pale, and acknowledged he had done it by 
the direction of the inventor, who said that it must be kept a secret, other- 
wise the invention would be infringed upon, They were now made to under- 
stand that they were duped, and were soon on their return home, minus 
3000 dollars. 

Having seen that a column of water might be expanded by admitting air 
under the lower clack, I was induced to inquire, while in Cornwall, of an 
Engineer, if he had ever known air to have been admitted under the clack; 
alter expressing his surprise at my question he admitted that it was com- 
mon, but that it was not acknowledged, since every one wished to have it 
appear that they had done as much duty as possible. 

Since the quantity of water pumped was known by the number of strokes 
per day, and as the contents of each stroke was known by its length, and 
by the diameter of the plunger, if the air which the water contained was 
not allowed for, more work appeared to have been performed than had 
actually been done. 

My friend stated that it had been found advantageous to allow air to be 
admitted in small portions, for it made the pump work more lively in con- 
sequence of the spring it gave to the column of water and caused Jess strain 
to the machinery, but that he never knew the air allowed for. Although 
this circumstance of admitting air to mix with water serves to lessen the 
amount raised, yet this cannot, I think, be more than 15 or 20 per cent., 
and I fully believe 90,000,000 Ibs, have been raised one foot high by a 
bushel of coal. 

The following statement, extracted from the London Journal of Arts and 
Sciences, of July 1st, 1827, of a series of experiments which were made at 
Saint Catherine’s Dock about ten years since, with a high pressure single 
stroke expansive engine, I think conclusive. 
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“We have the pleasure of announcing that Mr. Perkins has at length, in a very satis. 
factory manner, proved the superiority of his newly constructed high pressure steam 
engine, by working it against two other steam engines upon the low pressure principle. 

“ This small engine, which we have several times mentioned in our present volume, 
has been within these few days set up at Saint Catherine’s Dock, and employed in 
pumping water from the excavation. 

**There have been four steam engines engaged in the prosecution of these works, 
two for excavation, and two for pumping out the water; Mr. Perkins’ engine stands 
alongside a low pressure engine of sixteen horse power, which is determined by the 
area of its piston. 

“The diameter of the piston, that is the bore of the steam cylinder of the new high 
pressure satety engine is eight inches, and its stroke twenty inches. It was connected 
by gear to a beam that made sixteen vibrations per minute, and raised two alternating 
pump-buckets, the diameters of which are fourteen inches, and their strokes three 
feet three inches. 

“We, the undersigned, certify that there are two low pressure steam engines em. 
ployed night and day in discharging the water which flows into Saint Catherine’s Dock 
from the Land springs, &c., that one of them is a sixteen and the other a ten horse 
engine. We also certify that Mr. Perkins has recently put up a small high pressure 
steam engine the diameter of whose piston is eight inches, its stroke twenty inches, 
and that we have seen this engine pump the same quantity of water from the Docks 
which has heretofore been pumped by the other two. James Lamon, 

Pranson Woopwanrp, 
Tuomas Brown, 

“I, the undersigned, certify that I have superintended and put up Mr. Perkins’ high 
pressure safety engine. I also certify that what is stated by the above Engineers is 
true, and that it was done with only 42 lbs. of coal per hour. Having been engaged 
twenty two years in making and putting up engines, principally in Cornwall, it is not 
likely that I could be deceived as to the power and efficacy of this engine, and I con- 
scientiously believe that two-thirds of the coals used in this country might be saved by 
the use of this engine. Henny Horneiowen. 

“I, the undersigned, carefully weighed the coals and placed them under Mr. Per- 
kins’ generator, that 42 lb. weight of coal only was used per hour. I also certify that 
what is stated by the above Engineer respecting the work done is true. 

Witiram Hearne. 

‘‘Mr. Perkins is of opinion that the two low pressure engines could not have been 
worked up to their full power, although they used the full quantity of coals, three 
and a quarter bushels per hour; but admitting they worked at only two-thirds of the 
power, there would bea saving of about three-fourths of the coal consumed in low pres 
sure engines, by the employment of Mr. Perkins’ new principte.” 

In the above experiments the difference in favour of my single stroke 
high pressure expansive and condensing engine was quite as great as that 
which exists between the Cornish and the Boulton and Watt engines. Does 
not this prove that the enormous gain is chiefly owing to the great superiori- 
ty that the single stroke, high pressure expansive and condensing engine, 
has over the low pressure, double stroke, condensing engine? 

Not long since John Taylor, Esq. published an account of a great im- 
provement which had been recently made in Cornwall. He stated that a 
single stroke, high pressure, exhausting engine, had been converted into a 
rotary engine, and that it was greatly superior to the double stroke engine, 
so much so that it astonished every one who witnessed its power. I could not 
at first comprehend what he meant by converting a single stroke engine 
into a rotary one. I finally concluded that a fly wheel must have been 
substituted for the accommodating balance bob used for pumping in Corn- 
wall. This conjecture I have since found to be correct. 

Whether the engine uses the steam on one or both sides of the piston, they 
are both undoubtedly reciprocating engines, and are called by that name. 

That the single stroke engine, worked by high steam and expansively, 1s 
a very great improvement, the above mentioned experiment fully demon- 
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strates. The fact is, that the higher the steam can be practically used, and 
the sooner it is cut off, the greater is the economy, 

I should mention that at the time these experiments were made at Saint 
Catherine’s Dock, I had not overcome all my practical difficulties, for the 
generators would fur up and then burn out. I, however, had no reason to 
despair, for although the cost of wear and tear of the generators was great- 
er than the common boilers, yet the saving otherwise was far greater. I 
have, however, recently been so fortunate as to remove all objections, by a 
new modification of the generators. I have good reason to believe that a 
voyage might be made to India and back without finding the boiler in the 
least foul, or perceptibly fire worn. 

I have not a doubt that two single stroke, high pressure, expanding en- 
gines, might be used to great advantage in steam-boats, and that the time is 
not distant when it will be more economical for merchantmen to navigate 
by steam than by wind. It will undoubtedly be said by some that the 
power so applied would be too unequal, If a more equal, or rather con- 
tinuous, power is wanted why do not the barge-men of the men-of-wars 
gig, have some of their oars always in the water. 

I have often been asked, why I did not follow up the patent, if I was 
satisfied that there was no fallacy in the result of my experiments. My 
answer has been, that very soon after I had completed those experiments 
my monied partner failed and died, and his creditors put the patent in 
chancery, where it now remains, and | was obliged to turn my attention to 
other means to obtain a living. 

When this experimental engine was worked with steam at a pressure of 
between SCO and 400 Ibs. to the inch, I believe the induction valve was not 
opened more than about , part of the stroke, if so, the annexed diagram 
will show the great gain. 

Let Figure 1* represent a steam cylinder divided into 16 parts. Let 
the steam at 200 lbs. per inch be admitted at the dead point, Now fill the 
first division, No. 1, then let the steam be cut off and it will at that point 
be 200 Ib. to the inch, next let it expand to No. 2, it will then be at 100 
ibs. the mean will be 150. Again let it expand to double its space and it 
will occupy two of the divisions and leave off at 50, the mean 75 Ibs., which 
amount to another 150 lbs. In expanding to 4, it will leave off at 25 Ibs., 
the mean $73, the 4 divisions at 374 will give 150 Ibs, more; after expand- 
ing down to 16 it will be only 123. 

If the steam had been let into the cylinder at 12} Ib. per inch and con- 
tinued so until the cylinder was filled with steam at that pressure, then the 
work done would be equal to 200 Ibs., amounting to just the same weight 
of steam when at 200 Ib. to the inch in the first division, although the pis- 
ton had made only 5), of its stroke, the other 4% of the stroke which was 
actins expansively, was clear profit. 

lt will be seen by diagram, Fig. 2* that although the steam on the pis- 
ton is but J, part of the stroke, yet it was acting } of the time; but what is 
the difference in the virtue of the two? it is as 800 to 200. This I do not say is 
mathematically correct, but I believe it to be near enough to give a pretty 
correct idea of the great practical advantage of using steam expansively if 
properly applied. Great credit is due to Hornblower, Trevethick, Wolf, 
and Evans the fathers of high steam. They elicited the spark which has 
since thrown such a lustre over the science of steam. 


* Not forwarded, but see Vol. 4, p. 24, first series of this Journal. 
$1* 
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If I have done any thingin the advancement of high steam, it is in conse- 
quence of witnessing the experiments of my countryman, Oliver Evans, the 
father of high steam in America. 


The Editor has received the foregoing, from his friend, Mr. J. Perkins, 
together with two other papers upon the same subject, which will appear in 
the next number. He has also, from the same gentleman, some remarks 
upon steam engine explosions, controverting certain deductions made by 
the Committee of the Institute in their report upon that subject, which shal! 
also appear, together with extracts from a letter which accompanied these 
papers, but which could not be prepared in time for the present number. The 
letters and papers were delivered to the care of a gentleman, coming to 
this country, nearly twelve months since, but, from accidental causes, they 
have but just come to hand. 


Remarks on the protecting duty upon Iron. 
TO THE EDITOR OF THE JOURNAL OF THE FRANKLIN INSTITUTE. 


The importance of promoting and securing the production of iron in our 
country, and many of the manufactures connected with it, must be admitted 
as essential to our prosperity in peace, and safety in case of war. On this 
principle our protective laws in regard to iron are based, and cannot be re- 
pealed without a departure from the most obvious good policy. The ad- 
mission of any foreign article, free of duty, has, with a due regard to this 
policy, been limited to such, as evidently could not conflict with the inter- 
ests of the home manufacture. Such, for instance, was the case of rail- 
road iron, which could not be furnished at home, in quantity, at all com- 
mensurate with the demand, nor of the inferior quality of iron made in 
England for that purpose, and which could be imported (free of duty) at about 
half the cost of American. Of this measure, therefore, there is no occasion 
to complain; but what shall be said of the fact—that under ‘his law manu- 
factures of iron are admitted, which are fairly subjected to the duty? Ap 
instance of this kind may be found in the article of * Turning platforms for 
Locomotive Engines,”’ which are machines placed, not upon, but under, the 
rails of rail-roads, and on no principle more entitled to be free of duty, thar 
the locomotive itself. ‘The effect of this, perhaps not solitary instance o! 
the misapplication of the repealing law, I will now attempt to illustrate:— 
Before the late advance on prices of iron, say previous to 1856, the cost ol 
engine platforms in England was £26 sterling each, 


at $4 80 is, 124 80 
Add for commission, freight and charges 10 per cent. 12 48 
Cost, free of duty, - - 137 28 
Duty 25 per cent., - : 34 32 

171 60 
The same article could be, and was made in this country 

then at - - - 160 

Less than imported with duty, - 11 60 


More than imported free of duty, - - 22 72 
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To show the bearing on the home manufacturer, let us suppose he 
imports his materials:—for a Locomotive would be required, 


1} tons Pig-iron—duty thereon at $10, is 12 50 
4 cwts, rolled chain and bar-iron, at 1 50, is 6 
He pays to Government, 18 50 


for materials whereupon to exercise his industry, while the foreign me- 
chanic makes the same article and sends it here, dufy free. So much for 
the protection of Domestic Industry.* Should it be alleged that the manu- 
facturer ought to use American iron, I reply that the British market regu- 
lates and controls the price of all iron here, so that it is the same thing to 
the manufacturer which he uses. But should Jron Masters be deprived of 
protection, such are the peculiar facilities in Great Britain, that the pro- 
duction of iron must cease here immediately, and the country be rendered 
dependent on foreign supplies for an article of the first necessity. *,* 


Franklin Institute. 


Report on the Stone of Leiper’s Quarries. 


Tar Commitrer on Science anp THE Ants constituted by the Franklin Institute of 
the State of Pennsylvania, for the promotion of the Mechanic Arts, to whom was 
referred the communication from Messrs. Geo. G. Leiper, Wm. J. Leiper, and Sam. 
M. Leiper, requesting an investigation into the quality of the stone of the quarries 
on Crum Creek, and particularly the durability of its materials, REPORT, 

That a sub-committee of seven members proceeded to the quarries on 
Crum Creek, in Delaware county, on Wednesday the Sd instant, for the 
purpose of making such examination as might serve for the basis of a report. 

The quarries examined were Leiper’s Lower Quarry, Hill’s Quarry, and 
Leiper’s Upper Quarry. 

They are all of the Gneiss formation, dipping at various angles to the 
north-west, the direction of the strata being a few degrees west of north, 
and east of south, ‘The Gneiss has an average specific gravity of 2,68, and 
is composed of quartz, feldspar, and mica, in variable proportions, The 
mode of aggregation of these ingredients is also variable. In the upper 
quarries, the mica is more regularly stratified, thus enabling the workmen 
to split off blocks of uniform thickness, admirably adapted for curb-stones 
and building materials, for which they have been extensively used in Phila- 
delphia and its environs, and have given general satisfaction. 

In the lower quarries, the micaceous portions are more irregularly situ- 
ated with regard to the other constituents, giving the rock a more irregular 
fracture. ‘The rock in this quarry is harder than the former, owing to the 
feldspar being more perfectly crystalline, and consequently less liable to 
decomposition. From these circumstances it is evident that the rock in 
the Crum quarry is better suited for hydraulic architecture. 

_Hill’s quarry adjoins Leiper’s lower quarry, and seems to be a continua- 
tion of it; but it differs from both the other quarries in having a larger pro- 
portion of mica, and of a darker colour. 

Judging from the composition of the rocks, and from the opinion of com- 
petent engineers, builders, and masons, the Committee would pronounce, 


* This statement is based on prices in 1835, because I know not the cost since iron 
las advanced; but the result will be in the same proportion. 
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without hesitation, that for all works to which they have been applied in 
and near Philadelphia, a better material could not be desired. 

The materials of the Fairmount dam are of a similar rock, from other 
quarries, and to them no objection has ever been made, ‘The Sub-Commit- 
tee inspected, at Leiper’s Mills, a fore-bay made of stone from their quar- 
ries, and which has been exposed to the action of water for a period of 
seventy years, and now appears uninjured, the marks of the chisel being 
still visible. 

The Committee will confine their further remarks to the consideration of 
the liability to decomposition of the constituents of Gneiss rock, and par- 
ticularly of the mica, which has been made the special ground of objection 
to the use of this rock. 

First, it is universally admitted that the quartz is indestructible by any 
of the great natural agents. 

It is not so with the feldspar, which is sometimes decomposed, by expo- 
sure to the elements, from the loss of its potassa. 

As to the alleged destructibility of the mica, the following facts would 
seem to be conclusive. 

If we examine the materials arising from the disintegration of the gneiss 
rock, we shall find them to be a sand, composed of quartz and mica, the 
feldspar alone having disappeared. 

Some of the older sand-stones were composed of quartz and mica, ce- 
mented by an argillaceous and ferruginous matter, and containing an 
abundance of marine organic remains. It appears, then, that the quartz 
and mica are the more indistructible ingredients of the primary rocks, and 
that both are capable of resisting the decomposing action of sea-water, fur 

a lengthened period of time. 

Even i in some of the more recent sand-stones, the same materials are ob- 
served under similar circumstances: a fact which strengthens the former 
conclusion respecting the indestructibility of the quartz and mica. In all 
these cases, the feldspar not appearing, we conclude that it has been de. 
composed, 

The only authority, for the destructibility of mica, presented to the Com- 
mittee has been drawn from the work of Prof, Cleaveland, where it is assert. 
ed that * Mica is subject to decomposition by exposure to the atmosphere, 
and is sometimes converted into a kind of steatitic matter.” Of the manner 
in which Prof, Cleaveland supposes this to be effected, he speaks afterwards, 
when treating of granite, where he says, after mentioning the decomposi- 
tion of feldspar, ** the mica also, when exposed to the air, is subject to al- 
teration or even decomposition:—sulphuret of iron, which is sometimes 
disseminated in granite, furnishes, by its own decomposition, sulphuric acid; 
and this acid acts upon the mica in its vicinity, thus producing a soft sub- 
stance resembling steatite, and diminishing the firmness of the granite.” 

The Committee consider the assertion of Prof. Cleaveland, and his ex- 
planation, as equally doubtful. They have never observed any such change 
as he mentions, and it isa well known chemical fact that mica is not soluble 
in salphuric acid. Moreover, the assertion of Prof. Cleaveland will apply 
only to rocks containing iron pyrites, and then only to such rocks when 
exposed to the air, for pyrites is not decomposed under water. 

Indeed, Prof. Cleaveland must not be supposed to assert that mica, un- 
der ordinary circumstances, is decomposible by exposure to the action of 
the elements, ‘That such cannot be his opinion, and that such is not the 
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fact, a most striking evidence may be adduced from his Treatise on Miner- 
alogy. 

After speaking of the existence of mica in primitive rocks, he goes on to 
say:—**Mica also occurs in green-stone, basalt, sand-stone, and other secon- 
dary rocks, especially in the sand-stone and shale which accompany coal. 
Itis abundant in the sand of primitive countries, and exists even in that 
which is far distant from primitive rocks. It is often connected with vol- 
canic rocks. But, notwithstanding this universal diffusion of Mica, it has 
most probably, in all cases, been formed among primitive rocks. Hence, 
when found in secondary rocks, or alluvial earths, it has undoubtedly arisen 
from the disintegration of primitive rocks, and been subsequently trans- 
ported by water.” 

(By order of the Committee. ) 
Wittiam Hamitron, Actuary, 


Philadelphia, March 9th, 1837. 


Progress of Practical and Theoretical Mechanics and Chemistry. 


On the Mauufacture of Whim Ropes from Iron Wire. 

‘Being the Substance of a Communicution from Mr. Albert, of Clasthal 
Royal Britannic Hanoverian Mining Councilor, to Dr. Karsten, Royal 
Prussian Privy and Mining Councillor, and Member of the Royal Acade- 
my of Sciences in Berlin, Editor of the “Archives of Mineralogy, Mining, 
Metallurgy,” §c. ) 


From the “Archiv fur Mineralogie, Geognosie, Bergbau und Huttenkunde,” conduct- 
ed by Dr. C. J.B, Karsten. Berlin, 1835.) 

The great annual expense of providing ropes for the shafts in the mining 
listrict of the Upper Harz, and the circumstance of the hemp being only 
procurable by importation from abroad, led me during several years to make 
aseries of experiments for the sole application of iron to this purpose. 
These experiments terminated in new methods of manufacturing whim-ropes, 
and of obviating their weight, by the adoption of endless chains; but yet my 
object was not accomplished. However, it occurred to me subsequently, 
at the commencement of last year (1834,) that iron wire might be plaited 
or twisted together so as to form a whim-rope; and the results of my ex- 
periments were so completely satisfactory, that arrangements are now 
making in these mines for the general adoption of ropes of this description. 
The manufacture of them from iron wire is, in fact, a very simple, and not 
an expensive operation; and yet there are a great many apparently insigni- 
ficant circumstances which materially delay the work, and occasion impedi- 
ments, which can only be obviated by obtaining an accurate knowledge of 
them. I have, therefore, resolved to describe the process and its peculiari- 
ties, and hope thus to render some service to practical science, 

In the first place, the iron wire employed is of the sort numbered 12, in 
the Royal Foundry of the Harz, of the diameter 0,144 inches; and ten feet 
f the wire weigh 13,91 Loth, Cologne weight, or seven and one-fifth ounces 
avoirdupois. 

This wire is drawn by a machine, in lengths of 60 to 130 feet; and to 
facilitate the work on the straight-rope course, and to avoid weakening the 
wire by violent bending, in order to bring it into a straight direction, it is so 
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arranged, that after the last heat, the drawing is performed with a single 
wire on a cylinder of twelve feet in diameter. ‘The price of this wire is at 
present 9 dollars, 10 groschen current, for 110 lbs, Cologne, or about Li. 
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| 7s. per cwt. 

Ks For the preparation of the wire, the following implements are requisite : 
-, 1, A large smith’s vice, about 70 lbs. in weight, attached to a frame ol 
4. the usual height. 


2. A small hand-vice, about 6 lbs. weight. 
3. lron winches (fig. 1) made of one piece, three-eighths of an inch thick 
Fig. 1. at the middle, with a round handle at 
~ ? each end, altogether filteen inches 
1 , long. ‘The centre forms a flat sur- 
face, containing five holes of about 
three-tenths of an inch diameter. The 
four outmost holes lie in a circle at 
one and a quarter inch distant from each other, Atthe centre of the circle is 
et a similar hole, connected with the other holes by grooves of about one-fift! 
of aninch in width. This communication may be suspended by means o! 
pegs, introduced through small openings on the narrow side of the winch 
pushed before the holes, and fastened by their elasticity, or if required, by 


ae 


~~ 
~~ 


: grooves made to fit. The holes must have no sharp edges. If despatch is 
; required, three such winches will be necessary, 

yp Dag 4, An iron winch (fig 2) of the same 

construction as the former, with this 

S difference, that it contains only three 

1 o Oo holes of half-inch wide, without con- 


nexion with each other. 
5. About eighty boards, of six inches square, half an inch thick, with 


) Fig. 3. Fig. 4. four round holes of one-quarter inch wide, two 
inches apart in the square (/ig. 3.) 

> 3 pallies 6. About ninety similar boards of hard wood, 

0 0 0 with three round holes of half-inch wide, at equal 
distances from each other (fig. 4.) 


7. A cast-iron trough one-quarter of an inch thick, three feet long, ten 
inches wide, eight inches deep, and about 60 Ibs, in weight, or a similar one 
of plate iron. 

8. Some files for sharpening the ends of the wires, knippers to take oli 
the ends, and pliers to lay on a thin band of wire at particular parts of the 
chain. 

Method of manufacturing the rope-—The work requires a covered walk 
at least 130 feet long. ‘The wires are laid in a straight line one beside the 
other, and the ends sharpened with the file before they are applied to the 
holes. Four wires are fastened to the large vice at the end of the walk, 
previously to which thirty or forty four-holed boards, and behind them the 
four-holed winch (No. 3) have been pushed along them, the boards being 
arranged at the distance of three or four feet from each other, to prevent 
one wire from touching the other. Along the whole length of the walk, 
workmen stand at six to ten feet apart, holding the wire up, when trussels 
or props are not provided, and turning it with a uniform and constant mo- 
tion. With the length above supposed, about ten persons would be requir- 

y ed; although a machine is now being made for the purpose; which will, how- 
ever, only be advisable when a large number of ropes are to be prepared. 
At the end of the walk, opposite the vice, a trusty workman is placed, 
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to keep the ends of the wire constantly separate while they are being turn- 
ed. At the vice two men are stationed; the one turns the iron winch (No, 
3) in such a manner, that at every complete revolution of the winch he 
advances six inches forward. At first this distance may be regulated by 
measurement, but in a short time practice gives the necessary correctness. 

The second workman at the vice follows the turner with the small hand- 
winch (No. 2,) secures in it the twisted rope at every two feet, and holds 
the winch steady, so that the turner can advance further, 

As the turner proceeds, the boards (No. 5) are pushed towards the other 
end, and the workmen as they reach it successively, are for the time no 
longer required; as often as the winch is turned once round, so often all the 
four wires must be turned throughout the whole length of the rope; but 
during this turning no twisting takes place, but only a motion upwards and 
downwards, as well as from left to right. 

When the turner has proceeded with his work to the end of the walk, 
ind a cord of four wires is thus completed to the above length, this cord 
3 for the present laid onthe ground, The workmen who have been spared, 
1s above described, have meanwhile provided the wires intended for the 
second cord, with the dividing boards (No. 5.) and after them with the se- 
cond winch (No. 3.) The four wires are then inserted in the vice, the 
turner recommences his work as before; and after that a third cord of four 
wires is formed by the same process. 

It will be requisite to make one of these three cords considerably longer 
than the others, and the last is preferable for that purpose, as the turning 
winch (No. 3,) and the boards (No. 5) can then be put on at once, so that 
the turning is not meanwhile delayed. When the three cords of the length 
of the walk are completed, they are then turned together to form the main 
rope, the ends of each cord being now put through the ninety boards (No. 
6,) which are pierced with three holes, the second turning winch with three 


Fig. 6. Fig. 6. holes, (No, 4) is put on, and the 

a 4 ends of all the three ropes are at 

\ a y once attached to the main vice 
pw a | ‘ . a : 

$e ; (No. t.) The workmen are again 

. \ distributed along the walk, and the 

\ turning proceeds as at first; yet, 


with this important difference, that 
as soon as two feet of the rope are 
turned, the main vice is opened, 
and the whole of the workmen 
move two feet forward in that di- 
rection, and the finished rope, as 
it becomes longer, is rolled behind 
or beside the vice in the form of 
a coil or ring, at least nine feet in diameter. For this operation a cross is 
placed on the groand, so as to be easily turned round, formed of two strong 
pieces of deal (fig. 5) resting on a pivot in the centre. After thus complet- 
ing a rope of three cords and twelve wires, it is lengthened by repeating 
the same process, when the single wires are to be joined to those of the next 
rope. 

After many trials, I have found it best to unite them by means:of friction, 
in the following manner:—on working to the end of one wire, a new one is 
inserted into the same holes of the boards, (No. 5) along with it, so that 
at the ends of the wires which are nearly worked off, two wires always lie 
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together for the length of forty inches. When the turner arrives with the 
winch (No. 3,) at the commencement of a fresh wire, he thrusts it into the 
centre hole by the sharpened point, and almost into the middle of the four 
turned strands of the rope in progress, where it is fastened by binding it 
round a few times with thin wire, mainly for the purpose of ascertaining at 
any time where the end of a wire is to be found, since it is desirable to bring 
it, if possible, to the inner part of the main rope, when the latter is to be 
turned. The rope is then turned twenty inches farther, in such a way that 
the fresh wire remains firmly seized in the middle of the former. The 
corresponding peg of the two in the winch (No. 3) is now drawn out, the 
wire which is nearly worked off is pushed out of its hole in the circle of the 
winch, and inserted into the centre hole of the same winch; and in its place 
the forward end of the fresh wire is removed from the centre hole, and 
inserted into the vacant hole in the circle, when the peg is again pushed 
forwards. 

On continuing the turning, the remaining twenty inches of the old wire 
likewise occupy the centre of the rope, and are again bound round at the 
ends with thin wire. ‘The firmness of this binding consists in the circum- 
stance that every wire in the main rope or chain is not exposed at the exte- 
rior surface for more than from six to nine inches; asit then enters the interior, 
where the tension retains it firmly in its position, even although a single 
wire at the surface should occasionally be worn away or otherwise render- 
ed useless. ‘The marking of the places where the ends are fastened by the 
thin wire, enables the workman to distribute these fastenings in an equal 
manner through the rope, which indeed often takes place of itself from the 
irregular length of the wires, and is often effected by the breaking of the 
single wires. ‘There should not be more than two ends of diilereut ropes 
at the same point, 

By the method described, a rope of any length may be made, adapted t 
the depth of any particular shaft. Ifthe covered walk be 130 to 140 feet 
long, thirteen workmen will be wanted, who may be kept fully employed 
of these, five or six must be men on whose care reliance may be placed, 
the others may be invalids or boys. Onan average, these thirteen persons 
in one hour can finish fifty feet of rope, at least. 

The rope when completed must be covered with an adhesive composi- 
tion, which on cooling still remains exible, in order to defend it against the 
damp of the mines, For this purpose there may be used the refuse o! 
artificial grease or oily composition; and in default of these, a mixture may 
be employed, consisting of one-third of oil, and two-thirds of colophonrium 
or rosin. The iron trough (No. 7) is filled with this composition, and a 
coal fire maintained under it till it becomes heated to the temperature 0! 
boiling water; the rope is then drawn slowly through it, so that it may be- 
come sufliciently heated in the fluid, and all the interstices become filled 
with the grease, and consequently devoid of air. In an hour and a half 700 
feet may be thus greased by eight workmen. When many ropes are to 
be made, a machine may be employed for this purpose, which, however, 
would produce no saving, if the work be on asmall scale. ‘To 700 feet o! 
rope, there will be required forty to filty pounds of the composition. 

To join the rope to the chain on which the bucket hangs, | have found 
the following to be the simplest method:—The end of the rope is heated 
gently, to the length of eight inches, and then bent round an iron clamp, in 
the form of the half of a chain link, hollowed from beneath (fig. 6.) A 
wrought-iron ring, of one inch in breadth, previously drawn along from the 
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opposite extremity of the rope, is then driven down to the clamp, and the 
ends of the wires are separately turned through the ring, and fastened or 
beaten down over it, after which the whole is fastened with wire or strong 
cord round it; or if greater security is desired, it is enclosed in molten lead. 
A chain-link is suspended in the grooved clamp before closing the chain, or 
it may be done afterwards, if asnap-link be employed, which may be opened 
and shut. 

As long as this process presents no manifest disadvantages, it will not be 
requisite to adopt any superior or more difficult methods. The heated part 
of the rope should not extend upwards above the ring. After various trials 
the weight of a rope of 700 feet, without the composition, was found to be 
nly three cwt. one quarter, or from three to four pounds every seven feet. 
The expense, on a close calculation, for manufacturing a rope of 3920 feet, 
including every outlay, to the time of fixing it to the whim, is 220 dollars, 
namely, 171 dollars for the wire, and 49 dollars for wages, or about 31/, 
10s, for the whole, reckoning seven dollars to the pound. Each single wire 
will bear a tension equal to ten cwt,, and the whole twelve, consequently, 
i20 cwt. ‘The weight of metal used at once is about ten cwt. 

It is indispensable that the rope should be coiled within the limits of its 
elasticity; and, therefore, it is not advisable to have the coils of less diame- 
ter than nine feet, The cage of the whims of the shafts in the Harz are in 
general twelve feet in diameter. ‘The small weight of these ropes, with 
wheels of twenty-eight to thirty feet diameter, freely admits of the use of 
buckets from nine to ten feet in height, when, in case of iron chains being 
employed, only four feet would be allowable with an equal power of the 
water ‘wheel. The larger diameter allows, with a slow motion of the 
wheel, a greater velocity, with advantage to the machine, Ifevery buck- 
et be made of the breadth of three or four feet, the ropes will not wrap or 

ntangle over each other, even at the de pth of 1400 feet or more, by 
whic h the injury arising from friction is avoided. The working of these 
ropes, in reference to the supply of water to the wheel, has proved highly 
satisfactory, although varying, according to circumstances. At one shaft a 
saving of one-fourth to one-fifth of the water was the result, as compared 
with hempen ropes, the work being equal. At another the saving was one- 
third to two-fifths, In regard to durability and economy, a positive resu!t 
cannot be given, since none of the wire ropes which have hitherto been in 
ise are yet worn out, At the Caroline shaft, which, on an average, requir- 
ed SO10 feet of fresh hempen rope annually (the total quantity in use being 
3040 feet,) at a charge of 860 dollars, alfout 123/. sterling; there have now 
been wire ropes employed thirty-four weeks, which are still perfectly fit 
foruse. So much, however, has already been saved as would suffice to 
make new ropes, At the present period (April, 1835,) ropes of this de- 
scription are used in four of the principal shafts of the Upper Harz, Ina 
few weeks they will be employed in two shafts more, and they will be 
gradually adopted, in a manner compatible with a due regard to the interest 
of those manufacturers who have heretofore supplied the hempen ropes 
and iron chains. ‘The adoption of the wire rope is a matter of essential im- 
portance for the mines of the Upper Harz, where more than 84,000 feet ot 
rope (partly hemp and partly iron) are in constant work, and where every 


year upwards of 38,500 feet of new rope are required. Mining Journal 
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Description of an Air Pump of a new construction, which acts either as an 
‘Alir Pump, or a Condenser, or as both; enabling the operator to exhaust, 
to condense, to transfer a Gas from one cavity to another, or to pass it 
through a Liquid. By R. Hare, M. D., &c., &e., &e, 


This pump has one iron chamber,* one piston, and four valves. When 
in operation, it is always simultaneously exhausting and condensing; and, 
of course, accomplishes as much, in a given time, as two chambers of the 
usual construction, of the same calibre and stroke. A suction valve is 
placed at each end of a steel rod, which slides through the packing of the 
piston,t so as to be air tight, and to be pressed in opposite directions alter- 
nately, Itis of suchalength, that while it forces one valve, towards which 
the piston moves, against its seat, closing a corresponding aperture, it with- 
draws the other valve from its seat, and, consequently, opens the aperture 
with which this valve corresponds. Hence, with every reversal of the mo- 
tion, the aperture previously opened will be shut, while that previously 
shut will be opened. Between the apertures thus alternately opened and 
shut, and the valve cock A, a communication is made by means of a forked 
leaden pipe, communicating with the valve cock at A, and with the aper- 
tures at Band C. The valve cock, by means of a gallows screw D, com- 
municates, when desirable, with any receiver by another flexible leaden 

ipe P. 

Two other analogous and corresponding apertures E R, which communi- 
cate in like manner with a valve cock G, are furnished with two valves 
opening outwards, These, when not subjected to any pressure from with- 
in the chamber, are kept in their places by spiral springs. ‘They act as 
valves of efflux, and, like the valves in other condensers, are opened by the 
pressure of the air condensed by the piston as it approaches them, and are 
shut by springs when the piston moves in the opposite direction, Lt is well 
known, however, that this mode of opening valves, if unassisted, always 
allows a small portion of condensed air to remain in that portion of the 
chamber and of the passage leading to the valve, which the piston cannot 
be made to occupyentirely. This disadvantage is diminished in the case 
of the valves which I am describing. A stem proceeding from each valve 
enters the chamber so far, as that the piston cannot finish the stroke with- 
out coming in contact with the stem, and moving the valve sufliciently to 
allow the air to escape, without suffering any resistance from the valve and 
its spring. 

The means by which the apertures of the suction valves communicate 
with a valve cock A, and may be made to communicate with the receiver 
through the pipe P, have been explained. By like means the communica- 
tion, existing between the apertures of the valves of efflux and a valve cock 
G, may be extended from this valve cock to any receiver. In fact, it is 
only necessary to vary the situation or number of the pipes, by which com- 
munications with the chamber are effected, in order to cause the apparatus 
to perform the part of an air pump, a condenser, or both. When employed 


* The diameter of the chamber in the instrument represented in the figure is three 
inches; the length is ten and a half inches, allowing a stroke of about eight inches, 
taking off the thickness of the piston. In order to render this instrument insusceptible 
of injury from mercury, it was constructed altogether of iron or cast steel. 

+ This contrivance was suggested to me by an excellent pump with glass chambers, 
obtained many years ago from Pixii. In that pump a steel rod is made to open and 
shut one valve: in mine the same rod opens and shuts two valves. 
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fo transfer air, it would be more correctly 


designated asa forcing air pump, 
than as a condenser. 
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drawing. It is supported on a hollow brass cylinder, furnished with valve 
cocks as at K L, in order to allow various experiments to be performed by 
means of the tube in the axis, surmounted by a cup of copper. The tube 
being open at the lower end, the cup is accessible to an incandescent iron 
This contrivance facilitates the exposure of substances to heat, either in 
vacuo, or in any gas. When boric acid and potassium are thus heated, 
boron is evolved. By means of a similar arrangement, heating chloride of 
calcium with potassium, [ obtained a potassuret of calcium, which decom- 
posed water and yielded a solution which was rendered milky by carbonic 
acid, 

When a glass globe of fifteen gallons is exhausted over this plate, and 
filled with oxygen gas, phosphorus having been previously placed in the 
copper cup, on heating the phosphorus, a combustion ensues of transcen- 
dent splendour, 

For this and other experiments, the hollow cylinder, which supports the 
air pump plate, may be screwed into a hole in a table and placed at any 
convenient distance from the air pump. With this view, there is a conical 
screw cut upon the lower end of the cylinder. 

The mechanism by which the piston is moved, is too obvious to need de- 
scription. There is, however, a peculiarity in the construction of the pis 
ton rod, which is of great utility. The rod is hollow, having been suffici- 
ently reduced in diameter from a piece of gun barrel by the wire drawing 
process. The bore of this hollow rod is occupied by a solid rod, which 
extends from the metallic disk, at the farther end of the piston, to the rack. 
To the other disk, the hollow rod is fastened. The leather packing between 
the disks, being turned in the lathe so as to fit the calibre of the chamber 
accurately, is made more or less tight by the action of a screw just above 
the rack. Hence the pressure may be regulated without taking the pump 
apart, which is always troublesome, and at some periods impracticable 
within the time at command. 

With respect to the efficacy of this pump, satisfactory proof was given 
some time since, at the Franklin Institute, when it raised the mercury very 
near to the height of that in the Torricellian tube. 

Having been in possession for many years of an elegant air pump wit! 
glass chambers furnished by Pixii, we have been induced to give the pre- 
ference to the new instrument, in all cases where a perfect exhaustion has 
been desirable. 

Of the three valve cocks, one usually communicates with a gage; since 
instead of an instrument of that nature permanently associated with th: 
pump, and which is subjected to exhaustion by means of a lateral commu- 
nication with the perforation leading to the cavity of the receiver, | employ 
a moveable barometer gage, which is made to communicate with the re- 
ceiver directly. The operator is thus enabled to observe the quantity o! 
gas in the receiver, after the communication with the air puwp is arrested 
by closing the valve cock through which it was established. 

Trans. Amer. Phil. Soc 


India-Rubber Life boat. By Lieut. Roserr Watt, R. N. 


Sir,—Having observed some notice of boats having been constructed o! 
India-rubber, in some of the recent numbers of theMechanics’ Magazine, | 
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beg leave to forward to you a drawing and description of a life-boat partly 
formed of that material; which plan | communic ated nearly two years since 
toa gentleman, whose testimony I| can refer to if necessary. 

It is proposed to construct the framing of the boat of tubes of India-rub- 
ber (of any required length and diameter, ) each secured by a cover of pa- 
tent water-proof canvass. Having provided a sufficient number of these, in 
proceeding to put them together, they are to be laid flat on the ground, the 
longer ones outside; across which, at certain intervals, are to be laid shorter 
tubes of somewhat greater diameter, to which they are to be firmly lashed 
by thongs or other means. ‘T’o each end of the transverse tnbes, are to be 
attached thimbles and lanyards; and underneath all, fore and aft, is to be a 
tube longer than those at the side, fitted at each end with the necessary 
number of thimbles and lanyards for attaching the ends of the side-tubes. 
All things being thus prepared (see figure,) the cross-tubes are to be bent 
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upwards by receiving the lanyards through their opposite thimbles, and 
drawing them together will give the bottom of the boat a rounded form. 
The ends of the fore and aft tubes are then to be attached to the ends ot 
the long centre-tube, when, by drawing all parts closely together, the ends 
of the vessel will be secured, and the stem and stern formed like those of a 
whale-boat, In order to prevent the sides of the boat from being pressed 
inwards, as well as to form seats for the rowers, a series of circles, formed 
of the same materials, are to be placed between the cross-tubes, and lashed 
firmly to them and to each other, ‘lhe whole is then to be enclosed within 
iwo covers of patent canvas; the one outside to be finer than the other, and 
paid over with liquid India-rubber, to facilitate its passage through the wa- 
ter. Outside of all, about six inches below the gunwale, is to be placed on 
each side a tube of the same material, double the diameter of the others, in 
the centre, but tapered off to nothing at the ends, and covered with leather, 
which would serve asa fender on going alongside of ships in distress, and, 
together with bags of water for ballast, would effectually prevent the boat 
from being capsized. ‘To obviate the chance of any of the tubes being 
wounded, and so permitting the escape of air, it is proposed to have trans- 
verse partitions of India-rubber placed in each of them at short intervals, 
Although the system is now proposed for the construction of a life-boat 
only, | see no reason why it might not be adopted to almost any extent for 
the purposes of general navigation; nor can | at this moment say what limit 
could be assigned to a vessel’s size, constructed of such materials. This 


principle might also be substituted with great benefit for the copper-tubes, 
32* 
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which have been suggested, for giving increased buoyancy to vessels, by 
placing them between the timbers and beams, Such tubes as the above, in 
addition to their superior buoyancy and cheapness, might, in the event o! 
distress or shipwreck, form a secure raft, or even a vessel, in which the 
crew and even some portion of the cargo might be saved, 

In conclusion, Mr. Editor, I would strongly recommend that a small lile- 
boat, constructed on these principles, be carried on board of every sea-going 
vessel, which would be of the utmost use in many situations of danger. 
Why not a life-boat as well as a life-buoy ? 

P. S.—The tubes in the drawing are placed somewhat apart to render it 
more distinct; but in a model they would be close together. The upright 
ends of the tubes are intended for tholes for the oars. Lond. Mech. Mae 


by fixing in a frame two smooth steel balls, in contact, the finest possible 
edge may be given to a razor, by drawingit betweenthem. The balls are 
of cast-steel, three-fourths of an inch in diameter, witha hole driiled throug! 
the centre v feach. The screw at one end, was added for the purpose of keep- 
ing the balls in contact. This screw, also, affords the additional advantage, 
that if the pivots are suffered to be a little loose in the frame, the balls 
may be turned and again fixed. The balls are made as hard as possible, 
and polished in a direction opposite to that of their axes; whether a pertectly 
spherical or an oval figure would be the best, is not ascertained. ‘The han- 
dle is made of ivory, and the frame of brass. 

Upon a short trial, by myself and others, this instrument promises to give 
an exceedingly fine edge to every description of cutlery for which such ao 
edge may be required. The mode of using it is to draw the edge of the 
razor a few times, perpendicularly, with a very light or moderate pressure, 
between the balls. It is, however, essential, that a mixture of putty-pow- 
der and oil, about the consistence of very thick cream, or putty-powder and 
mercurial ointment, or some equivalent substance, should be placed between 
the balls, forming a sort of bed, through which the edge of the instrument 
is drawn; it should afterwards be strapped on the hand. ‘This process may 
be resorted to as often as the edge of the razor becomes dull—once, twice, 
or three times a week—and I[ have found that an exquisitely fine edge maj 
be thus produced in a few seconds. Of course, no instrument would be 
suited to this mode of sharpening unless it had previously a thin edge. 

This instrument, though a modification only of the table-knife sharpener 
now in use, hasa different action, produces a different edge, and is, there- 
fore, applicable to a different purpose. It is superior to Mr. Knight's 
razor-sharpener in this respect, that both sides of the edge being acted on 
equally, and at once, the edge may be compressed; it is, also, kept in the 
centre, and is liable to be neither bent nor brcken. But it seems to com- 
bine the principles and advantages both of the table-knife sharpener now io 
use, and of Mr. Knight’s steel. Ibid 
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On a New Pigment. By W. Brocxepon, Esq. 


For many years I have been in the practice of using as a pigment, the 
black oxide of manganese: it possesses some most advantageous qualities, 
: particularly those of great body, and an extraordinary readiness to dry. I 
mentioned this to you some time ago, and stated the difficulty which existed 
in introducing it among painters, either in the fine arts, or for common pur- 
g poses for house and out-door painting. 

. | have, however, steadily persevered in its use, and if [ can point out its 
advantages to others, it may not form an unworthy notice for the Society’s 
it volume, 
Mt I originally obtained it from the mammillated ore; subsequently I pro- 
t cured it from Knight’s, in Foster Lane. In this state it is not a substitute 
for any colour previously known: it isa very dark iron-gray. A very small 
quantity will stain a large volume of white; and alone, even when very 
thin, it will completely obscure even light objects beneathit. But its most 
valuable quality to me is its very rapid tendency to dry, even when ground 
in cold-drawn linseed oil. A few hours only are necessary for its harden- 
ing. 

Within these two or three years, however, anew variety of this colour 
has been introduced from Ireland, being found at Cappah, near Cork, on 
the estates of Lord Audley, which are now worked by the West Cork Min- 
ing Company: this colour is composed of peat (the material of Vandyke 


ire brown) and manganese; the presence of the former greatly enriches the 
gh colour. In water-colour it is more intense and beautiful than Vandyke 
ep: brown, and differs from this in having a greenish brown cast of great rich- 
ge, ness; and, for facility of working on paper, is unmatched; bution oil it is still 
alls more valuable, because is has the brilliancy and depth of asphaltum, with 
ale, the quality of drying in a few hours, an advantage of great importance to 
“tly an artist who is painting a deep-toned picture, but who is pressed for time. 
an Both in oil and in water these colours are so essential to me, that I would 
now rather discard any other single colour that | am acquainted with, 
rive But it is not merely for these finer purposes that the Cappah brown is 
» an particularly useful: the West Cork Company have introduced it in large 
the quantities, The consumption of it for art isa mere trifle; for shipping and 
ure, house painting, however, no colour equal to it has yet been found, in depth, 
ow richness, durability, and cheapness, 
and Insome cases attempts have been made, by washing it over, to obtain 
een from it two or three different colours, which have been brought into market 
nent under the name of euchrome, ‘To these, the remarks in this letter do not 
may apply, but to the entire substance, without any preparation except that of 
/1Ce, grinding. This it is which I have tried in various ways and have found to 
may be most valuable; and am fully persuaded, that if offered to the public in 
d be this state, as a cheap, rich, and durable colour, the proprietors would at the 
same time remunerate themselves and render an important service to house 
ener and ship painting. Trans. Soc. of Arts. 
ere- 
oh Miner’s Mirror. 
n the The Silver Medal was voted to Mr, Joseph Gretton, of Timberfield, near 
com- Chesterfield, for his Mirror; a model of which has been placed in the So- 
sor is ciety’s Repository. 


Mr. Gretton states, that, having occasion to make a drift in a colliery, he 
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was obliged to have the iron tram-road taken up in order to avoid the local 
attraction which otherwise would have been exerted on the needle of the 
compass employed in that operation. This inconvenience induced him to 
try if he could not find some other guide in forming a straight drift, either 
level or inclined; and the result was the invention of the instrument sent by 
him to the Society. 

The miner’s mirror consists of a cast-iren circular plate, 54 inches diame- 
ter, and 4 of an inch thick; on one side of which, and in the middle of the 
plate, is a semi-globular projection, the diameter of which is 1} inches. On 
the other side of the plate, and concentric with it, rises a projection which 
is one inch from the edge of the plate, in the form of a hoop, 1 inch high, 
1 of an inch thick at the base, and littke more than ;, of an inch thick at 
the edge : (this leaves the sides of the hoop sufliciently sloping to allow of 
its being taken out of the sand with facility when moulded at the iron- 
founders.) In the inside of this hoop, which is 3 inches in diameter, a mir- 
ror is fixed by placing a small quantity of glaziers’ putty all round the hoop, 
in the angle at the bottom, and pressing down the mirror firmly upon it. 
The mirror is then to be attached to one end of a piece of board, about 14 
inches long, 5 inches broad, and 1} inches thick, by means of four screws 
passing through four holes drilled through the plate, within half an inch of 
its edge, and at equal distances from each other. ‘The semi-globular pro- 
jection at the back of the plate keeping it at a small distance from the 
board, allows of the adjustment of the mirror by means of the screws. A 
tin cover may be fitted on the hoop for the protection of the mirror, but 
the projection of the hoop only will generally be found a suilicient protec- 
tion against accidents, ‘This instrument may be manufactured for about 
ls. 6d. 

This mirror is intended to guide the workman when he is driving levels, 
headings, or drifts, in coal seams, or levels or drifts in any other strata, when 
the drifts are required to be driven in a straight line, and in a particular 
direction, as horizontal or inclining, and at the same time towards a parti- 
cular point of the compass. 

Suppose it to be required to drive a heading in the canal from one coal- 
pit to another at a considerable distance; first, let five or six yards be driven 
in the required direction, as near as may be without the mirror. ‘Then place 
a dial (miner’s compass) at the extremity driven, with its sights in the direction 
ot the two pits (before ascertained on the surface of the ground;) then insert 
the board of the mirror into the solid coal on the side of the drift, near the 
bottom of the pit; and wedge it fast, in such a situation as that the mirror may 
be in the line of the sights of the dial. Then adjust the mirror, by means 
of the screws, so as to reflect the light of a candle in the line of the sights 
of the dial. Then the driving of the heading may be proceeded with, and 
the workman may at any time know if he has proceeded in the right direc- 
tion by merely holding the candle by which he works between his eye and 
the mirror, and if he can see its reflected image in the mirror, of course he 
has proceeded right; if not, he must know he has proceeded wrong. When 
the workman gets a considerable distance from tie mirror, say 50 or 6) 
yards, it should be removed nearer to him and fixed as before, as the image 
of the candle is not so distinctly observed at that distance, In this manner 
drifts may be driven to any length in the required direction, by ordinary 
workmen. 

‘The mirror may be made to reflect the image of the candle accurately 
horizontally, by adjusting the mirror to reflect the image of the candle so 
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as to correspond with the sight of a spirit level: thus it may be useful in 
driving dry levels under ground; for, in this case, the reflected image of the 
candle should always be at the same heizht above the floor of the level as 
the mirror is, 

The mirror may also be adjusted so as to reflect the image of the candle 
to any angle of elevation required, by making it reflect the light so as to 
correspond with the sight of a spirit level having a graduated arc, and 
fixed to the proper degree of elevation: thus the mirror may be useful in 
the driving of inclining drifts. 

The miner’s mirror recommends itself on account of its simplicity, and 
the ease and accuracy with which the miner may, at any moment, examine 
his work. Ibid. 


Mr. Coad’s Plan for Consuming Smoke. 


Mr. Richard Coad of this town has taken out a patent (sealed July 10, 
1835) for an invention of his for getting rid of the nuisances from steamboats 
and factories, by making the chimneys consume theirown smoke, ‘To bor- 
row a passage from a contemporary to explain this—**The smoke is a cer- 
tain quantity of the inflammable matter of the coals, which is lost by eva- 
poration, instead of being burnt.’ Now, Mr. Coad’s method consists in 
supplying this smoke with the quantity of heat that is necessary for its per- 
fect combustion; and this is effected in a very simple and ingenious manner, 
An apparatus consisting of a series of small tubes, or chambers, so construct- 
ed as to expose a large surface to the action of the heat, is placed in the 
lower part of the chimney beyond the boiler: one end of the series commu- 
nicates, by an open orifice, with the external air, while the other opens into 
aslit in the bridge of the surface. ‘This is the whole contrivance, and it 
acts thus:—The superfluous heat in the chimney raises the temperature of 
the iron tubes to a high degree, and the draught in the chimney causes a 
current of air into the fire through every aperture, and, consequently, 
through the heated tubes: a current of hot air is thus thrown into the flame 
at every point where the smoke begins to be formed; and the effect is, that 
the deposition is prevented, and the flame and heat of the fire are both much 
increased, and not a particle of the smoke escapes from the top of the stack. 
It will be seen from the foregoing statement, that the means by which Mr. 
Coad accomplishes this object are as simple as they have hitherto been 
found effective; and the saving in fuel, from the peculiar operation of the 
invention, we are assured by several persons of experience, will be immense, 
The principal merit of Mr, Coad’s patent consists in bringing back the 
caloric, which in almost every instance is entirely lost to the manufacturer. 
We trust, for the sake of the health of the town, that no feeling of dislike 
to new inventions will prevent the use of this apparatus from becoming 
universal.—( Liverpool Telegraph, Dec. 14, 1836.) Architect. Mag. 


On the best mode of Warming Buildings. 


The first requisite is a complete combustion of the fuel; and the second, 
a complete delivery of the heat evolved in the place intended to be warm- 
ed. Nothing could be more wasteful of fuel than common open fireplaces: 
only one part in fifty radiates into the room, the great body of heat going 
up with the draft of the chimney. If akettle of water be placed before the 
lire it will not boil in less than twenty-four hours: placed over the fire, it 


Sid adie Ds 5 Al 


34. 


a dn Aelia amen dtd “ede p. ny mgm insmanaeiest 


igh 


— > ates am 


ee 


382 Progress of Practical § Theoretical Mechanics § Chemistry. 


boils iu half an hour, Ifa man stand in front of the fire, he gets only haii 
warmed; the half next the fire is warmed, while the half away from it is 
chilled: but, if he were to place himself in the line of the draft over the 
fire, he would soon be burnt to a cinder all around. The ancient Romans 
understood these things better than the moderns; they carried their flues 
horizontally under the pavement of the chamber to be heated. A stove on 
the same principle was erected at the County Fire Office ten years ago, 
which has answered perfectly; and Mr. Beaumont has erected similar stove; 
at the elephant-house in the Regent’s Park, at Sudbury Grove, at St. James’s 
Church, and other places, with similar success, ‘These simple contrivances 
produce a saving of eleven iwelfths of the fuel consumed to obtain the same 
warmth by hot-air and hot-water stoves, and with perfect freedom from dirt, 
dust, smoke, and impurity of every kind. He was sure they only required 
to be more known to be adopted in all the churches and chapels throughout 
England.” 


Mosaic Gold. 


The British manufacturers melt together, at a heat just necessary to kee; B 

copper in fusion:— P 
Copper, - - 100 parts. 

Zinc, ° « - §62to 55 m 


The copper is first melted and the zinc in small portions is gradually 
stirred in until the melted mass has the colour of fine gold. pe 
If the heat be too high, a portion of the zinc is volatilized and nothing but r 
spelter is obtained. Ata proper temperature the colour gradually chan zes, dis 
by the addition of the zinc, from purple or violet to a pure white, when the of 
alloy has attained to its perfect condition. ie 
It is then poured into ingots or moulds, as required. 
It is difficult to remelt this compound without injuring it, as a portion of the 
zinc, at the necessary heat, is apt to fly off. Jour. des Connais. t 


Ivory or Animal Black, used in Refining, Clarifying, Painting, and | 


Cements. 

The following process is recommended by M. Payen: posi 
Take 90 kilogrammes of bones from which the gelatine has been extract: hee 
and ten kilogrammes of tar obtained by the distillation of coal in the preps: T 
ation of gas. Mix these well together and leave them in a heap one or mor latiy 
days, then put them into aclose, or warm, vessel so that the decompositic: of t 
may be completed. Soci 
During the operation a large part of the carbon of the tar is insinuated in! efor 
the interstices of the bones, and produces an intensely black compound whic! me 
possesses all the qualities desirable in discoloration, painting, waxing, &c. pene 


Many other tars, fixed or volatile oils, various fatty or resinous substances 
and other bituminous matter of the vegetable and animal kingdoms in which 


the carbon is in a state of minute division, are also adapted to this operation. 
Ib 


Cement for Cisterns, sc. 


Common rosin 30 pounds, melt it and take off the scum, then add ver) whey 
fine yellow sand 45 pounds, Spanish brown 2 pounds, mix the whole tho- ye 
roughly with an iron shovel or other instrument. Ibid 
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lt To prevent Common Ink from attacking metallic Pens. 

” This destructive agency is owing to the sulphuric acid contained in the 
ae sulphate of iron (copperas) used in ink making; to gallic acid, an almost con- 
- stant ingredient, and often to acid from the decomposition of sulphate of 
copper, which is injudiciously added to ink. 

After trying alkalies, (which render the ink thick) the method I prefer, 
5 sthe most easy and simple as well as indicated by theory, and which is 
a ompletely sanctioned by practice, is to’decompose or neutralize all these 
fe icids by an excess of iron, It is quite sufficient to throw into the ink bottle 
nt a few small nails, the remains of metallic pens not varnished, or any pieces of 
o iron without rust. If the pens are still acted upon, it is only an indication 


that more iron must be added. Eleanor Celuart. Ibid 
Light for Steam-vessels. 
The Silver Medal was voted to Mr. G. H. Pearce, of Brunswick Terrace, 

5e Blackwall, for his distinguishing Light for Steamers; one of which has been 

I ; ae oy ; 
placed in the Society’s Repository. 

The common light which steam-vessels carry, is a globular lantern at the 
mast head. ‘To this there are the following objections: Ist. There is 


alls nothing in this to distinguish it from the light ashore; and, as the voyages 

; performed by most steamers are coasting ones, this ambiguity may lead 
but ther ships into dangerous errors, 2dly, It does not enable the seaman to 
oe. distinguish a steamer from another vessel, which, considering the rapid rate 
the of going of a steamer compared with a sailing vessel, may often be produc- 


tive of danger to both vessels. 
The lantern proposed by Mr. Pearce is a quadrangular one of sheet cop- 
r the  per,the lamp having four burners, and being backed by a reflector. The 
ront piece is a plate of white or colourless glass; the right hand or starboard 
e is red; and the left hand or larboard one is green, ‘The cost of the lan- 

iern complete is about 54. 

din Mr, Pearce states, that in consequence of the obvious superiority of his 
lantern over that in common use, as shewing, by mere inspection, not only 
that the vessel which carries it is a steamer, but, as indicating the relative 
position of the vessel, and also the direction in which she is going, it has 


acte teen adopted by about twenty steamers, and has given general satisfaction. 
repa- The perfect originality of indicating, by different coloured lights, the re- 
mor lative position of two ships, may perhaps be questioned; but as, in all matters 
sition of this kind, the use of an invention depends on its general adoption, the 


Society, in voting their reward to Mr, Pearce, considered the successful 


dint ellorts that he has made to introduce his lanterninto use, and that their re- 
whic! ward and approbation may stimulate him to make further exertions for its 
XC. reneral adoption by the steamers of the united kingdom. Trane. Soc, of Arts. 
fances 
which 
tion, Sugar of Milk, 

tb 


The sweet taste of new milk is owing to the sugar which it contains; a 
wbstance which, having found some medical reputation on the Continent, 
is prepared in considerable quantity in some parts of Switzerland. ‘The 
whey produced in making cheese is first heated, to separate the butter from 
i, and is then boiled down to the consistence of sirop: it is then poured 
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into earthen pots, and exposed to the sun till it becomes nearly solid. The 
mass is then put into water, and heated till the sugar is dissolved; and the 
hot liquor being poured through a linen filter, the insoluble impurities are for 
the most part separated: it is then clarified with white of egg, is again eva- 
porated, and deposits, on cooling, a whitish chrystalline mass, which is 
the sugar of mik. Although in its chemical analysis this substance differs 
but little from vegetable sugar, yet it is much less soluble in water; and 
the solution, though mixed with yeast, and placed in circumstances favour- 
able for the vinous fermentation, will not undergo this change. Even en- 
tire milk ferments with great difficulty, although there can be no doubt of 
its being capable, by proper management, of passing into this state; be- 
cause the Tartars are in the constant habit of preparing a fermented liquor 
from mare’s milk: it is called by them Awmis, and affords alcohol by distil- 
lation. I 


Progress of Physical Science. 


Remarks on the supposed connexion of the Gulf Stream with opposite cu- 
rents, on the coast of the United States.* By Wittiam C. Reprieve, 
Corresponding Member of the U. S. Naval Lyceum. 

It appears from numerous observations which are recorded in the Ameri. 
can Coast Pilot, that immediately contiguous to the borders of the Gu 
Stream on the North American coast, a moderate current is general! y fount 
setting to the southward and westward, or in the direction which is opposit 
to the stream, and parallel to the general line of coast. By a natura! ao 
familiar association, this current is generally styled an eddy current: but» 
shall probably find, on more particular inquiry, that it has little or no claw 
to this character. An eddy, as is well known, is usually caused by some 
fixed obstacle opposed toa stream, and is strictly local, and nearly circu- 
lar in its action. Moreover, it derives its waters directly from the parent 
stream, and necessarily partakes of the same temperature, I must, the! 
fore, dissent from the views of those persons who refer this current to t 
eddying action ef the Gulf Stream for the following reasons:— 

1. Because this current, in open sea, no where assumes the form of a 
eddy, but, when unobstructed by violent winds, maintains its course towaris 
the southwest, on a line which is parallel to the general direction of the 
coast. 

2. Because, on the outward edge of the Gulf Stream at least, there are 
no obstacles presented which could divert the progress of that portion o! 
the stream, and circumscribe the same in eddies. 

3. Because, if this current was derived from the Gulf Stream, it must 
necessarily partake of its temperature; but the sudden reduction of temper 
ature on leaving the margin of the stream is most remarkable, and is almost 
unparalleled except in the immediate vicinity of ice. 

We shall in vain attempt to explain this extraordinary change of tem- 
perature by the proximity of shallows or soundings, for this cannot avai! |! 
the water itself be derived from the gulf current, to say nothing here of the 
general unsoundness of this explanation, 

I have long since become satisfied that the current in question is neither 
more nor less than a direct continuation of the polar or Labrador current, 


ean from the Naval Magazine for the present month, at the request of the 
author, 
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which bears to the southward the great stream of drift ice from Davis’ strait, 


and which, in its progress to the lower latitudes, is kept in constant proxi- 
mity to the American coast by the dynamical law or influence which, in the 
northern hemisphere, causes all currents which pass in a southerly direc- 
tion to incline towards the west, in consequence of the increasing rotative 
velocity of the earth’s crust in the opposite direction, as in the case of the 
trade-winds in the lower latitudes. 

In collating the observations of various navigators which have been 
published, we find reason to conclude that, in ordinary states of weather, 
this current may be traced from the coast of Newfoundland to Cape Hat- 
teras, and perhaps to Florida, the reflux influence which follows a violent 
gale being of short duration. 
~ According to this view of the case, the Gulf Stream, in its course from 
Florida to the Bank of Newfoundland, is for the most part imbedded or 
stratified upon a current which is setting in the opposite direction in its 
progress from the polar regions. ‘The impulses by which these diverse cur- 
rents are maintained being, however, as permanent and unchanging as the 
diurnal rotation of our planet, their opposite courses on this coast while in 
contact with each other, are no more surprising or inexplicable than the 
case of two opposite currents of atmosphere, and the latter are often known 
to maintain opposite courses for a long period, and at high velocities, while 
thus superimposed one upon the other. 

From the fact that these great currents have their origin, one in the 
tropical and the other in the polar seas, their presence can be unfailingly 
identified by means of the thermometer; and with the aid of good chrono- 
meters their position and extent may be determined with greater certainty 
than has yet been done, particularly in the latitudes between Nantucket anil 
Florida. In this department of hydrology, every navigator may contribute 
something of value to his profession and to science, for which no other 
qualifications are required than frequent observations, and proper attention 
to the ship’s place, It is desirable, therefore, that every ship-master who 
traverses this region should make and record his observations hourly upon 
these currents, 

The drift ice from the polar basin is always found in the western portion 
of the North Atlantic Ocean, notwithstanding the influence of violent wes- 
terly winds, A writer in the London Nautical Magazine* supposes that a 
portion of the polar current which bears the ice along the eastern edge of 
the Grand Bank into the Atlantic, there becomes exhausted, or joins the 
Florida stream. And in the Encyclopedia of Geography,t it is stated that 
the waters in the Northern Ocean, in the space comprised between Green- 
land and the coasts of Britain and Norway, and between Labrador and 
Spitzbergen, are supposed to perform a perpetual circuit; and that, being 
returned to Newfoundland, they recommence ae revolution. 

It is doubtless true that ‘the great stream of ice is brought by the Labra- 
dor current within the dissolving influence of the Gulf Stream; and | may 
here remark that it is not improbable that the Grand Bank owes its origin 
to the deposites which have resulted from this process during a long course 
of ages. But the polar current probably “ joins” the Florida stream in no 
other manner than by passing underneath the same, or yielding it a passage 


* Nautical Magazine for March, 1837, p. 139. In this article it is stated that be- 
tween 42° and 43° west, is the farthest easterly position in which floating masses of 
ice have usually been found. 

t Phil. Edition I, p. 196. 
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upon its bosom, the order of superposition being mainly determined by the 
great diversity of temperature. The icebergs being thus carried southward 
by the deeper polar current, even after the latter has lost ;its influence at 
the surface, their dissolution is speedily effected by the tepid water of the 
Gulf Stream, and we are thus relieved from these dangerous obstructions, 
which would otherwise be found in lower latitudes of the Atlantic. These 
two streams or currents, therefure,{neither meet nor coalesce in any proper 
sense; but like other currents, both atmospheric and aqueous, pursue each 
its determinate course, the Gulf Stream being thrown eastward by the 
greater rotative velocity which it acquires in latitudes nearer the equator ; 
and the polar current being thrown westward along the shoals and sound- 
ings of the American continent and its contiguous ocean depths, by the 
more tardy rotation which it derived in higher latitudes. 

The writer in the Nautical Magazine above alluded to, supposes the 
natural course of the polar current from Davis’ Strait to be towards the 
coast of Morocco, in North Africa; but a little attention to the effect of the 
earth’s rotation on this current, will show that both it and the ice-drifts 
which are borne on its surface, must tend westwardly as above described, 
in despite of the powerful westerly gales which prevail in these latitudes. 
Light articles, however, such as bottles which are set afloat to determine 
the drift of currents, will not only yield greatly to the influence of these 
winds, but on falling into the surface current of the Gulf Stream will of 
course accompany this current in its progress towards the coasts of Europe, 
where a leading branch of this stream is found sweeping along the coast of 
Norway towards the recesses of the Polar Sea, and which appears to be 
ultimately resolved into the Labrador current. The southeasterly branch 
of the stream, on leaving the Grand ‘Bank, assumes the shorter and more 
direct circuit of gravitation by the coast of North Africa to the tropical 
latitudes, from whence it again merges in the Florida stream. It is by this 
system of compensation, aided by various subordinate gyrations, such for 
instance as Rennell’s current, that the great mechanical system of oceanic 
circulation is apparently maintained, and which may be supposed to have 
a powerful influence upon the climate of Western Europe. Were the 
influence of winds wholly unfelt upon the ocean, it is probable that the 
same system would continue to be maintained, in all its essential features, 
by the mechanical influences of the earth’s rotation, combined with an un- 
stable state of equilibrium, The energy of this rotative influence, by which 
the earth is flattened about twenty-seven miles in its polar diameter, and 
the depressive force of which, in each polar basin, is equal to that of a 
column of mercury more than five thousand feet in height, is at least suffi- 
cient to maintain the existing movements and mechanical relations of the 
terrestrial fluids, under the various and continued oscillations to which 
these fluids are necessarily subjected. 

One fact, too important to be omitted here, will serve to demonstrate the 
course and identity of the great ice-current for more than half the distance 
from Cape Race in Newfoundland to the coast of Massachusetts. On the 
7th of July, 1836, H. M. packet Express passed between two large ice 
islands to the southward of Nova Scotia, in lat 45° 13’ N. lon. 61° 17’ W., 
temperature of the water 42 degrees, depth 45 fathoms; the most western 
of these icebergs being in lat. 45° 09’, lon. 61° 26’, or about 75 miles south- 
westerly from Sable Island. 

From the temperature of the sea upon the North American banks and 
soundings, and in some other positions which are deemed analogous, it lias 
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been assumed that the mean temperature of the sea is lower on shoals than 
in deep water, but it seems difficult to account for such a result, unless upon 
the ground already mentioned. It has, indeed, been ascribed to radiation 
from the bottom; and again, it has been denied that radiation from a non- 
luminous body can be carried on freely through the water, and as the colder 
particles have no tendency to rise towards the surface, it does not appear 
how the supposed reduction in the temperature of the bottom can material- 
ly affect a current of fifty or twenty fathoms in depth, which is derived 
from a foreign source; for on none of these shoals or soundings, is the water 
permanently quiescent, Were it otherwise, we might reasonably expect a 
diminution of temperature on shoals in winter, and an increase in summer, 
with a permanent increase if in tropical latitudes. I am informed by George 
W. Blunt, Esq., who has made a course of regular thermometrical observa- 
tions while crossing the Atlantic, that on entering upon soundings in the 
English Channel, he has found an increase of temperature in the water of 
2° Fahrenheit. Those who differ from our views in regard to these cur- 
rents, ought, therefore, to propose some hypothesis which will account for 
the extraordinary low temperature of the waters which leave the Atlantic 
coast of the United States. Were these waters derived as an eddy current 
from the Gulf Stream, it is probable that they would no longer serve for the 
myriads of codfish which now frequent our shores, and which appear to in 

habit the coldest waters. 

Many experiments upon the drift of currents have been made with bot- 
tles containing memorandums of the date and locality in which they were 
committed to the sea. These experiments are not without their value, al- 
though it is obvious that a circuitous course is liable to be construed into a 
direct one, and that violent winds may greatly affect the course of such 
objects upon the surface of the ocean, while an important diversion may 
also result from a superficial cross current, as we have noticed in the case 
of the Gulf Stream, Perhaps the suspension of some suitable weight to 
these floating messengers, with a line from five to twenty fathoms in length, 
would afford results of a more satisfactory character; although the duration 
of such pendulous fixtures can hardly be relied on. If fitted in this man- 
ner, the fact should be noted upon the memorandum inclosed, which should 
specify also the length of line which may be attached. 

A full knowledge of the general system of currents in every ocean is ob- 
viously of great value to the nautical profession, and is important, also in 
its relations to physical science. It is hoped, therefore, that these consider- 
ations will prove sufficient to stimulate our navigators to make and record 
the necessary observations, and to promulgate the same through the proper 
channels of information. 


Meteorological Retrospect for the year 1836. By W. H. Wuirre, Esq. 


From the increasing importance which a more accurate attention to at- 
mospheric phenomena is assuming at the present time, under improved 
modes of observation, and over more extended regions of land and sea,— 
the following “Retrospect for the year 1836” in England, by W. H. Wurre, 
Esq., appears to be not unworthy of a place in an American Journal, as a 
means of comparison, with the past year, in the United States. 


This year commenced with a very sharp frost. The minimum tempera- 
ture of the night of the Ist was 12° of Fahrenheit, which was also the 
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minimum for the whole year. Thaw commenced on the 4th; and on the 
5th, at noon, the thermometer stood, in the shade, at 50°. Frost returned 
on the 8th; a slight fall of snow took place on the 11th. ‘The remainder of 
the month was dry and mild, 

At 63 A. Mm. on the 15th, a very beautiful meteor appeared in the x., and 
took as. w. direction, It was visible about 3 seconds with a short train ot 
sparks. 

February was, upon the whole, a rough tempestuous month; ny. and ». w. 
winds prevailing, particularly on the 17th and 18th, which were two very 
stormy days. The latter part of the month was cold and wet; nights slight- 
ly frosty. 

March exhibited an unusual range of the barometer; and more than an 
average quantity of rain fell. There were only four fine days. Prevail- 
ing winds, w. and s. w., with a few frosty nights towards the close of the 
month, 

April was the coldest corresponding month known in England for many 
years, especially at the close, which was characterised by severe frosts and 
snow, and strong northerly winds. On the last day of the month, the ther- 
mometer was 29° at 8 a, m.; which cold was very injurious to fruit trees 
and tender vegetation. 

May was particularly noted fora continued series, for twenty-eight days, 
of dry cold w. and x. &. winds: the only interruption was as. w. wind on 
the 11th, 12th, and 13th. Grass became parched with drought, and vege- 
tation was scanty and unhealty. 

June was also a dry month, and not hot, with prevailing s. w. winds. 
Vegetation recovered its healthy appearance, but remained very scanty. 

July commenced with great heat, especially during the first ten days, 
Thunder on the 5th and 6th. The 20 and 21st were remarkable for being 
tempestuous, with strong gales, accompanied with thunder, lightning, and 
heavy rain, which greatly reduced the temperature. On the 20th, so great 
was the change, that the thermometer, which at noon stood at 75°, at 3 p. 
m. was only 50°. One of the most perfect solar halos | ever witnessed, 
exhibiting the prismatic colours in high perfection, with a parhelion below 
the sun, appeared at 8 a. M., and continued visible till il a.m. The baro- 
meter was sinking at the time the halo appeared, and rain followed in 
twenty hours. 

August was decidedly the finest month in the vear, notwithstanding the 
great prevalence of x, &. winds. <A violent thunder storm passed over on 
the 14th, accompanied with heavy rain. ‘This storm was very violent, be- 
tween 8 and 9 p, m., at Liverpool, and did much damage to the shipping in 
the harbour. A violent thunder storm, on the same day, did much damage 
in Austria, destroying houses, barns, and even life. 

September. The cold northerly winds, and constantly cloudy sky, fo 
the first twenty days of this month, reduced the temperature of the mont! 
much below the mean. 

October was wet, cold, and stormy, especially the Ist, 6th, 11th, and 12th. 
Aurore boreales were visible on the 5th, 15th, and 18th. On the 2v¢! 
snow fell to the depth of 4} inches in the metropolis. In the country !t 
was considerably deeper, and did not entirely disappear till the Ist of 

November, the first week of which was wet and cold, with frosty nights. 
From the 8th there was an almost uninterrupted succession of s. w. winds, 
accompanied with light showers, tili the memorable hurricane on the 29th, 
which was one of the most terrible known in England for many years. The 
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violent gusts of wind, chiefly from the w. w., did much damage, leaving 
many a sad memento behind both by land and sea, From the most authen- 
tic accounts of this gale which have reached me, it appears that it com- 
menced on the 23d, on the eastern shores of North America, off St. Law- 
rence. A ship from Poole fell in with it on the 26th, in lat. 47° n., long. 
32° 20’ w., and was thrown on her beam ends. It continued its progress 
across the Atlantic, and reached the Land’s End about 73 a. m.; Plymouth, 
8} a. M.; Exeter, 9} a. m.; Weymouth, 10 a. m.; Poole, 101 a. m.; Farn- 
ham, 12 noon; London, 1} p. m3 Suffolk coast 2} pr. m.; and Hamburg, at 6 
p,M. ‘Thus the storm traveled at the rate of about 50 miles per hour; but 
the circular motion of the wind had a velocity of from 120 to 150 miles per 
hour. The fury of the gale was most felt on the coasts of France and Bel- 
gium. At Ostend there was scarcely a house which was not unroofed; and 
so great was the demand for tiles, that they rose from 16 to 30 florins per 
1000. ‘The motion of the mercury in the barometer, during the most violent 
part of the hurricane, attracted great attention. On the morning of the 
29th, at 9, the mercury stood at 29.30 inch.: it soon afterwards began to 
sink very rapidly, exhibiting much agitation during the violent gusts of wind, 
for which this hurricane was particularly remarkable, till 12 at noon, when 
it stood at 28.82 in. At2 p.m. the barometer had risen to 29.35, soon 
after which the wind lulled into almost a calm. 

December came in with an unusually high temperature. The thermometer 
ranging between 50° and 56°. The min. during the nights of the 4th, 5th, 
and 6th, was above 50°. The great prevalence of s, w. winds during the 
first three weeks may account for the very high temperature; and, indeed, 
the very high winter temperature during the last three years may be at- 
tributed to the same cause. On the 23d,* the wind shifted suddenly to 
the x., with a sinking barometer, and decreasing temperature, which was 
introductory to the memorable snow storm on Christmas day, which will be 
long remembered by the Londoners. Communication with the metropolis, 
for one whole week, was greatly retarded by land, the effects of which 
were seriously felt by the commercial houses. The drifted snow, in many 
places, measured from 12 feet to 16 feet in depth, but the average depth, as 
uearly as could be calculated was about 4 feet. In London, the principal 
streets, during the whole of the Christmas week, resembled ploughed lands, 
The snow, having become mingled with the dirt in the streets, had lost its 
whiteness, and had very much the appearance of black mould; so that car- 
riages passed along the streets as silently as they would have done alonga 
ploughed field. The gale on Christmas day from wy, and yn. £., indepen- 
dently of drifting the snow, did much damage to the shipping on the east 
coast, This gale, 1 believe, was general all over England; but the direction 
in which the wind blew varied at different places to almost every point of 
the compass. There was a considerable fall of snow in Spain, with an un- 
usual decrease of temperature.—London, Feb. 13, 1837. 


Loudon’s Mag. Nat. History 


* At New York, Dec. 21st, at 11 A. M., the thermometer stood at 50° Fahrenheit 
above zero. In twenty minutes, it fell 32°; and at 9 P. M. it stood at 16°. This sud- 
den change was succeeded by a fall of snow, which was carried away by heavy rain 
and a S. W. wind, on the 27th inst., to the overflowing of several rivers. On the 28th, 


aN. W. wind blew with a hard frost. 
355* 
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Onan Artificial Substance resembling Shell. Leoxarv Horner, Esq. 
F.R.SS. L. & E. 


While officially inspecting the cotton-factory of Messrs J. Finlay & 
Co., at Catrine, in the county of Ayr, he was struck with an unusual ap- 
pearance of a part of the machinery, which at a distance, looked as if it 
were made of brass. Ona closer examination, he found that it was a large 
circular wooden box coated with an incrustation of a brown compact sub. 
stance, having a highly polished surface, a metallic lustre, in sume places 
beautifully iridescent, and when broken exhibiting a foliated texture.* This 
resemblance in structure and pearly lustre to some species of shells, such 
as the Leleagrina, Malleus, Avicula, Ostrea, Pinna, and others, induced me 
to examine the substance more closely, conceiving that it might possibly 
throw some light on the formation of shell. 

The part of the machinery on which he observed the incrustation is called 
a Dashwheel, and consists of a circular box, about seven feet in diameter 
and three feet in width, revolving upon a horizontal axis, and having its 
interior divided into four compartments, into each of which there is a cir- 
cular opening on one side. ‘The purpose of this wheel is to wash or rinse 
the cloth in pure water, after it has been boiled or steeped in the bleaching. 
liquors. It makes twenty-two revolutions in a minute, which is found to 
be the proper degree of speed, in order that the cloth may be tossed about 
and dashed against the sides as the wheel turns; a greater velocity causing 
it to keep at the circumference without shifting its position, 

He was told that the incrustation was a deposit of carbonate of lime, and 
the source of the lime was mentioned. But whence the brown colour, and 
the metallic nacreous lustre? If the substance were analogous to shell, it 
ought to contain animal matter; and whence could that be derived? It 
was necessary to trace the operations from the beginning. 

The cotton cloth is brought to the bleach-field in the state in which it is 
taken from the weaver’s loom, ‘The first process is to steep it in water for 
several hours, after which it is immersed in cream of lime. This is made in 
the following manner: fresh-burned lime is slacked and passed through a 
fine sieve, and added to water in the proportion of S8 lbs, of dry lime to 
1000 Ibs. of cloth. The cloth is boiled in this liquor from four to six 
hours, the lime acting as an alkali; and it is used only from being consider- 
ably cheaper than potash or soda. After this boiling, the cloth 1s taken to 
the dash-wheel to be thoroughly cleared of the lime, which is effected by its 
being tossed about for ten minutes in clear water in the interior of one of 
the compartments inte which the wheel is divided. Here, then, is the 
source of the calcareous matter of the incrustation; and we have the lime 
dissolved or suspended in the water in a state of extremely minute division, 
and from which it is deposited, most probably, by a partial evaporation. It 
is difficult to say whether the deposit takes place while the wheel is revolv- 
ing, by the water being broken into a kind of spray, and so presenting 4 
greater surface for evaporation, ur during the night, when the wheel is still: 
some of the properties, to be afterwards described, render the latter suppo- 
sition the most probable. But in whatever way it takes place, the opera 
tion is an exceedingly gradual one; for the wheel had been in constant use 
for ten years, and the coating in the interior did not exceed one tenth of 
an inch in thickness. It had been in operation about two years before any 
perceptible deposit showed itself in the inside; but it had not been going 
half a year before an incrustation began to be formed on the outside of the 


* Specimens are deposited in the British Museum. 
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wheel. He remarked that the deposit was in greatest quantity around the 
orifice where the cloth is put in and taken out, The deposit in the interior, 
and which coated the whole surface of the compartment, was of a darker 
brown colour, and was as smooth and resplendent as a lining of highly po- 
lished bronze would have been, The high polish is no doubt partly produced 
by friction; and he observed that it was highest on that part of the outside 
nearest the opening. 

So far we have calcareous, but no animal, matter; but in going a little 
further back in the history of the process to which the cotton had been sub- 
jected, before it came to the bleach-field, he discovered that animal matter 
might be contained in the incrustation. He learned that the cloth had been 
woven in power-looms; and on making inquiry as to the composition of the 
dressing or paste used to smooth and stiffen the warp before it is put into 
the loom, he was told that in the factory from whence the cloth had come, 
itis the practice to mix glue with the wheaten flour, generally in equal 
proportions by weight. 

We have thus lime and gelatine, the same materials which are employed 
by a molluscous animal in the formation of its covering, and apparently in 


the same degree of minute division as that in which they are exuded from 
its mantle. 


Chemical examination of the Substance. 


1. The external deposit.—Exposed to the flame of a wax candle, it black- 
ens, and gives out the usual smell of burning animal matter, the thin lJa- 
mine of which it is composed separating and curling up like films of horn; 
appearances similar to those exhibited by membranous shells when heated. 
When the flame is urged by the blowpipe, the laminz separate still more, 
and are changed into an extremely light and brittle enamel, pure white, 
and having a pearly lustre. A fragment moistened on the back of the 
hand gives a sensation of heat, as quicklime does when so treated. The 
substance, when thrown into dilute muriatic acid, is entirely dissolved; the 
fluid is tinged yellow, and the effervescence produces a froth, like beer, 
When the acid is very much diluted, and a portion of the substance is sus- 
pended in it, the solution takes place gradually, minute flocculi of animal 
matter being separated, and floating in the fluid. 

2, The internal deposit.—This is separable into extremely thin laminz, 
and these, when in small fragments, are hardly distinguishable from scales 
of brown mica, showing also the most beautiful play of colours. ‘The action 
of heat produces the same effect as on the external deposit, except that the 
separated lamina are thinner. The action of muriatic acid is the same, 
but the yellow tinge is deeper, and the froth is more permanent, indicating 
alarger proportion of animal matter than in the other. The nacreous lus- 
tre is also much more conspicuous in this. 

Mr. Gray, in his paper on the Structure of the Shells of Molluscous 
Animals, observes that the pearly or iridescent lustre appears to be con- 
fined to shells of the concretionary structure, which when broken exhibit a 
nearly uniform texture, but separate when heated into numerous thicker or 
thinner liminae; and he adverts to the observation of Mr. Hatchett, that 
when they are digested in weak muriatic acid, the lime is dissolved, leaving 
a great number of thin plates of animal matter, which retain the original 
shape of the shell. He adds, “ This —— of structure is found to con- 
stitute the whole shell of the Anomie and Placune, and to form the inner 
coat of those shells which have pearly insides, as the Zurbines, Haliotides, 
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Uniones, &c., as well as the laminar portion of the Pinnz and Mother-of- 
arl shells.” 

Besides the laminated structure, there is, in the case of the Pinna and 
some other shells, a prismatic crystalline arrangement of the particles per- 
pendicular to, and passing uninterruptedly through the laminae; but I have 
not discovered such an arrangement in any portion of the incrustation, 
even when examined by the microscope. 

A quantity of this singular deposit was sent to Sir David Brewster, and 
the following extracts from his letter present the main results of his investi- 
gation. 

The substance in question does not resemble in its general aspect any 
natural or artificial production which I have seen. It is, generally speak- 
ing, brown where the surface is not iridescent, and in very thin plates: it 
is almost perfectly transparent, with a slight yellowish brown tinge like 
plates of glue or lac of the same thickness. The laminz of which it is 
composed are sometimes separated by vacant spaces, at other times slightly 
coherent, but generally adhering to each other with a force greater than that 
of the laminz of sulphate of lime or mica, and less than those of calcareous 
spar. When the adhering plates are separated, the separated surfaces are 
sometimes colourless, especially when these surfaces are corrugated or 
uneven; but they are almost always covered with an iridescent film of the 
most brilliant, and, generally, uniform tint, which exhibits all the variety 
of colours displayed by thin plates or polarizing lamin. 

The substance is of intermediate hardness between calcareous spar and 
sulphate of lime. It scratches the latter easily, and is not scratched by 
mother-of-pearl. Its specific gravity is shown in the following Table, which 
indicates its relation to analogous substances, 


Calcareous spar ‘ ‘ 2.72 
Oriental pearls. ‘ ‘ 2.68 
New substance : ‘ 2.44 
Mother-of-pearl =. : ‘ 2.19 
Oyster-shell ‘ 2.02 


The new substance has the property of refracting light doubly, like most 
crystallized bodies; and, as in agate, mother-of-pearl, Xc., one of the two 
images is perfectly distinct, while the other contains a considerable portion 
of nebulous light, varying with the thickness of the plate and the inclina- 
tion of the refracted ray. It has one axis of double refraction, like calca- 
reous spar, which is negative, as in that mineral, and, like it also, it gives 
a beautiful system of coloured rings by polarized light. ‘The double retrac- 
tion of the substance is very considerable, though greatly less than that ol 
calcareous spar. A plate, one seventy-fifth of an inch thick, makes the 
first red ring of the system eight inches in diameter at a distance of twenty- 
six inches from theeye. The substance belongs to the rhombohedral sys- 
tem, and, as in the Chaux carbonatée basée of Hauy, the axis of the rhom- 
bohedron, or that of double refraction, is perpendicular to the surface of the 
thin plates. As mother-of-pearl has two axes of double refraction like ara- 
gonite, this new substance may be considered as having the samme optical 
relation to calcareous spar that mother-of-pearl has to aragonite. ; 

The images are nebulous, and not distinct as in calcareous spar, The 
reason is, that the substance is imperfectly crystallized like the agate, mo- 
ther-of-pearl and other bodies in which the doubly refracting force separates 
the incident light into two oppositely polarized pencils, which are not per- 
fectly equal and similar, but which differ from each other, sometimes in the 
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intensity of their light, sometimes in the distinctness of the image, some- 
times in the nature or brightness of the colour, and sometimes in more than 
one of these characters, But though the new substance resembles the crys- 
tals above mentioned in giving dissimilar pencils of doubly refracted light, 
it stands unique among all bodies with which I am acquainted in possessing 
the extraordinary system of composite crystallization, in which an infinite 
number of crystals are disseminated equally in every possible azimuth 
through a larger crystalline plate, having their axes all inclined at the 
same angle to that of the larger plate, and producing similar phenomena in 
every direction, and through every portion of the plate; or we may describe 
this remarkable structure by saying that the minute elementary crystals 
form the surfaces of an infinite number of cones whose axes pass perpen- 
dicularly through every point of the larger plate.* 

The iridescent phenomena exhibited by the new substance are extremely 
interesting, and 1 have been at much pains to examine them in a great 
number of specimens. The plates into which the substance is divisible have 
veen formed in succession, and certain intervals of time have elapsed be- 
tween their formation. In general, every two contiguous laminz are sepa- 
rated by a thin iridescent film, varying from the three to the filty millionth 
part of an inch in thickness, and producing all the various colours of thin 
plates which correspond to intermediate thicknesses. Between some of the 
laminze no such film exists, probably in consequence of the interval of time 
between their formation being too short; and between others the film has 
been formed of unequal thickness, as happens in the oxidations upon steel 
when they are formed upon, or around, hard parts of the metal called pins 
by the workmen. 

There can be no doubt that these iridescent films are formed when the 
dash-wheel is at rest during the night, and that when no film exists between 
two laminae, an interval too short for its formation (arising perhaps from the 
stopping of the work during the day,) has elapsed during the drying or in- 
Juration of the one lamina and the deposition of the other. 

That these iridescent films are not thin films of the substance itself, may 
be inferred from the fact that light is reflected from their surfaces when 
they firmly adhere to the lamin which inclose them. If, for example, we 
remove or raise up from a piece of mica a thin film which gives a bright 
green tint, and press it again into optical contact with the surface from 
which it was separated, it will then cease to exhibit any colour, because no 
ight is reflected from its posterior surface; but if we press it into optical 
contact with another surface which has a different refractive power, its 
green colour will still be exhibited. It is owing to this cause that the co- 
lours of the oxidations on steel are so distinctly visible, and that the ana- 
logous oxidations are seen upon glass even before the film has begun to 
separate into coloured scales. 

The iridescent films in the new substance possess another source of in- 
terest, in so far as they promise to throw a new light on the origin of the 
mcommunicable colours of mother-of-pearl, which arise from the interior 
structure of the shell, and which cannot therefore be communicated to 
wax. These colours have frequently occupied my attention since the year 
1814, when I described the phenomena of the colours communicable to 
wax;t but though I have devoted much time to the inquiry, I never could 


* A rude idea of this structure is given by the beautiful cones, or rather pyramids of 
Microscopic crystals of titanium which | have somewhere described as existing within 
the pyramids of many crystals of amethyst from the Brazils. 

t Philosophical Transactions, 1814. 
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obtain a single result worthy of being communicated to the public. I took 
plates of mother-of-pearl that exhibited different bright colours through dif- 
ferent parts of their surface, and by getting the mother-of-pearl ground away 
in different places by the seal-engraver’s wheel, I endeavoured to discover the 
thicknesses at which the colours were produced, and the cause of the capri- 
cious variation of tints which arose from every inclination of the plate: but 
all my experiments were fruitless, and I abandoned the subject as beyond 
my reach. The phenomena, however, presented by the new substance 
seem to me to disclose the secret of which I was in quest. The layers of 
mother-of-pearl are deposited in succession like those which are formed 
upon the dash-wheel; and there can be no doubt that the animal whose 
mucous secretions form the shell that incloses it, rests occasionally from its 
toils, and affords a sufficient interval for the formation of an iridescent film 
upon the surface of the plate of shell which it daily deposits. Owing to the 
firm adhesion of the successive layers of the shell, we cannot, as in the more 
imperfectly formed new substance, separate each stratum in order to see 
the iridescent film upon their surfaces; but we can easily determine what 
phenomena would be produced if the layers of the new substance were as 
transparent as those of mother-of-pearl. If this were the case, we should 
see, both by reflected and transmitted light, the combined colours of all the 
iridescent films in the plate. When these films are numerous and flat, and 
of various thicknesses, the union of all their colours would form a pearly 
whiteness by reflected light, and when films of a particular colour predomi 
nate, both the reflected and the transmitted light would exhibit that pre- 
vailing colour: but if their surfaces are undulated as in mother-of-pear!, 
from the form of the shell and other causes,—if the iridescent films vary in 
thickness, and consequently in colour,—if they are wanting in some parts 
of the shell, and abound in others,—and if films of equal thicknesses occur 
in several laminz in succession, and films of other thicknesses in other 
lamin, which must necessarily take place from the varying and remitting 
action of the animal agent, then we shall have the very structure which 1s 
necessary for the production of the incommunicable colours of mother-0l- 
earl, 

I have no doubt that this is the true cause of the phanomena which had 
so long perplexed me; and the results which I formerly obtained, though | 
could then attach no meaning to them, are in perfect unison with the pre- 
ceding views. In order, however, to obtain something like an experimen- 
tal confirmation of this opinion, I have examined the fracture of a mother-ol- 
pearl shell where the laminz have been all deposited with considerable re- 
gularity,and where their over-lying edges are exhibited, and I find distinct 
and positive proofs of the existence of iridescent films, sometimes green, 


and sometimes red in several successive strata. lam, &c., 
D. Brewster. 
To Leonard Horner, Esq. Lond. & Ed. Philos. Mag 


Chemical Composition of Asses’ Milk. 


From a memoir on the chemical composition of Asses’ Milk, by E. Peli 
got, we learn that this milk differs from others in the considerable propor 


tion of sugar of milk which it contains, and that to this we ought in al! 
probability to attribute its medical properties. 
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The medium of 16 analyses gives in 100 parts of asses’ milk, 


Solid matter 9.53 Butter a 1.29 
Water 90.47) Sugar of milk 6.29 
* Caseum 1,95 

100. 


The solid portion varied in different specimens from 7 to 11 per cent. of 
the milk. 

The quality as well as quantity of the milk was found to vary materially 
with the fuod. Of four different kinds of provender, beets were found to 
yield a milk the richest in solid matter—next a mixture of Luzerne and 
oats, then potatoes, then carrots. The selected quantities of milk were 


with, Beets - . 1.500 k. 
Oats and Luzerne 1.500 
Potatoes - - 1.250 
Carrots - 1.000 


Much depends also on the time at which the milk is drawn:—thus, milk 
taken at 1} hours, 6 hours and 24 hours after the previous milking, gave: 


=) 5 
after 14 hours. after 6 hours- after 24 hours. 
Butter 1.55 1.40 1.23 
Sugar of milk 6.65 6.40 6.33 
Caseum 5.46 1.55 1.01 
Solid matter 11.66 9.35 8.57 
Water 88.54 90.65 91.43 
100. 100. 100, 


As this last result is directly contrary to common opinion, the experiment 
was repeated after a lapse of six hours and of twelve hours from the pre- 
vious milking, and found to coincide with the above. 

But, on dividing the milk, obtained at the same milking, into three equal 
portions, they were found to contain, 


first part. second part. third part. 
Butter 0.96 1.02 1.52 
Sugar 6.50 6.48 6,45 
Caseum 1.76 1.95 2.95 
Solid matter 9,22 10.45 10.94 


Thus proving the correctness of the common opinion, that the strippings 
afford the richest milk. 

M. Péligot proved that by giving to an ass thirty grains of ioduret of 
potassium for six days, the milk contained iodine at the end of the period, 
as was evident by the action of starch upon it, and of a chloride. Ten 
grammes of common salt per day was detected by the taste of the milk, 
and by analysis, A chloride given, five grains per dav to an ass, and 
twelve grains to a goat, was not discoverable in the milk. 

The milk of an ass, to whom thirty grammes of bi-carbonate of soda was 
given for six days, was very alkaline even when first taken from the udder, 
This experiment was repeated fifteen times, whereas the milk of the ass 
has ordinarily an acid reaction. 


Annales de Chemie et Phys. 
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Progress of Civil Engineering. 


On the strain to which Lock Gates are subject. By Peren W. Bartow 
Civil Engineer, 

Having of late been engaged in estimating the dimensions of timber re. 
quired for Lock Gates, I have been led to the consideration of the differen: 
strains to which they are liable, and the results of my investigations having 
in some instances, been rather unexpected and interesting, L beg to lay the: 
before the Institution of Civil Engineers, in the hope that they will prove o! 
utility. 

In England, of late years, lock gates of large dimensions have been con 
structed of an arched figure, with a view to increasing their strength; ho 
far an advantage is gained by this construction, it is chiefly the object of t! 
present paper to investigate. Previously, however, to entering into these 
inquiries, it will be necessary to explain the nature of the strains to wh 
the common straight gate is exposed. 

The best angle for the sally of lock gates made of straight timber is 
subject which has already engaged the attention of some mathematical me 
but I must observe, with respect to those investigations which I have !a 
the means of examining, that they seem to be founded on data evidently in- 
correct. A common straight gate is exposed to two strains; one a trans 
verse strain, produced by the weight of water at right angles to its surface 
which is equal to half the weight applied in the middle; the other a stran 
in the direction of its length, produced by the pressure of the opposite ga! 
upon its extremity, 

This latter strain, if the salient angle was of 45°, or the gates stood « 
right angles to each other, would of course amount to half the weight ont 
opposite gate, so that at this angle a lock gate has, in addition to the trans 
verse strain, an equal strain in the direction of its length. 

Before we can arrive at the angle at which, with given dimensions 0 
timber, the greatest strength will be given to a pair of gates, it becomes 
necessary to know the amount of transvere strain produced by the end pres 
sure of the other gate; or in a beam loaded in the middle, the additions 
transverse strain, produced by a given degree of pressure applied at the ends 
In order to ascertain this point precisely, it would be necessary to have 
a distinct set of experiments which would not only be difficult to execute, bu 
very uncertain in their results; and as precision in this point is not necessary 
to the present question, I’ think by the examination of M. Girard’s expeti- 
ments, we may arrive at it sufficiently near for our purpose, 

These experiments were made upon a large scale by order of the Frenc) 
government, and although there appears to be some irregularity in the Iv 
sults, | have no doubt that they are as correct as the uncertain nature 
such inquiries will permit. , 

The following is an abstract of his experiments én the strength of oa 
baulks loaded at the end, and with the weight the same timbers would bear 
loaded in the middle, calculated by the rules given in Barlow’s work 01 
timber; by which a comparison can be made of the relative strength when 
subjected to a direct and transverse strain. 

The timbers experimented upon by Girard were not in every case coll- 
pletely broken, but there is no doubt the weight they were subject to Was 
very little short of that which would have completed the fracture. 
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Table I. 
Abstract of Girarv’s Experiments on the strength of timber loaded on the 


ends, 


| a | 1 ; % / |Weight in lbs. | 

} | Dimensions of the Timber. |Weight in Ibs. the same : 

jos | the beam bore/beam wouldjRatio.| Remarks. | 

} é e » yg TORRE. applied to ex-| bear loaded 

jz = | Length. Breadth eenspemia com | traneversely | 

| feet. jinches.| inches. | | 

1,8 |} 6.21 5.03 93616} 8598} .092 | 

2 8 ‘ 6.39} 4.17 94018) 6078} .064| Broken. | 

3! 8 6.21 3.99 69165) 5390} .078 

448 | 56.23} 3.89 50526 4325) .085| Broken. | 

5} 8.628) 5.15) 4.17 50608 4900] .097| Broken. | 

6) 7.549 6.02) 5.15 115559 9980} .087 | 

7| 7.549} 6.21 5.05 103799 9909} .095 

8) 7.549 6.12 4.085 73095 6396] .087| Broken. 

9| 7.549| 6.21 3.99 63177 6336} .100] Broken, 
10] 7.549} 4.96] 3.99 44857 4924} .109 
11) 6.471; 6.12) 5.24 87494 12366) .141 
12} 6.471; 6.21 5.15 87481 12013] .136 
15} 6.471| 6.21 3.99 87079 7392} .085 

14) 6.471) 6.30] 3.99 72823] 7315] .100} Broken, 
15) 6.471} 5.24 4.17 103622 6525] .065 
16) 6.471} 5.05 4.25 82261 6674} .081 
17| 7.549| 621 4.25 874453 7022] .080 

18 8.628] 6.21 5.32 823392) 9607} .116} Broken, 
19 8.628; 6.21 5.15 103863 8995] .087 
20) 8.628/ 7.37] 6.21 137966) 15584] .113 
21 8.628 | 7.45 6.21 137866) 15764] .114 
| | ——w 
Mean .996 


It thus appears that the force required to break a timber in the direction 
of its length, is about ten times that which would break it if applied trans- 
versely at the middle; from which Linfer that the strain in the direction of 
the gate produced by the pressure of the opposite one, is equal to an addi- 
tional strain of one-tenth applied transversely. A difference exists in the 
comparison made in the preceding Table and in the case of lock gates, 
which it is necessary to make some remarks upon; viz., that a lock gate has 
a transverse pressure acting in addition to that produced by the other gate, 
so that the end pressure is exerted upon it after it is already deflected by a 
transverse strain, which is of course not the case in the comparison made in 
the Table. How far this may affect the question, or how much greater 
effect the compressive force may have in consequence of the beam being 
already deflected, it is very difficult to determine, but from an examination 
of the subject, | am induced to think that the deflection is so small as very 
slightly to increase the effect of the end pressure. 

The amount of the effect will of course depend upon the degree of de- 
flection the beam has sustained from the transverse pressure, and if it 
amounted to a quantity exceeding one-twentieth of the lengths (which 
would make the lever by which the end pressure acted exceed one-tenth of 
that by which the transverse strain acted,) a greater effect than one-tenth 
would be produced; but as the ordinary load which timber is expected to 
sustain, does not produce, at the utmost, a deflection exceeding one-hun- 
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dredth part of the lengths, I cannot conceive the transverse strain above 
named materially to alter the comparison, and ! have accordingly, in the 
tollowing investigation, assumed one-tenth as the amount of additional strain 
produced by the end pressure of the opposite gate. 

It now becomes necessary to get an expression for the amount of the 
strains above mentioned at any angle of salience, which is arrived at in the 
following manner:— 


Let AB, AC, represent the 


po A two gates, meeting at the 
/ ‘adil point A; draw the line AD 
/ from the point A perpendicu- 
AL lar to BC, and let BD, which 
represents half the breadth of 
the lock, = /, also let the 
pressure of water upon the 
length / of the gate be indi- 
cated by w and the angle 
8 Dd Cc ABD = o 
Then the length of the AB and any angle > will be expressed by / sec . 
and the pressure upon it by Ww SeC ¢ 
The transverse strain produced by this pressure on the centre of 
the beam at the same angle will be 3 Wsec ¢ 


It now remains to find the amount of compression in the direction of the 
gate, produced by the opposite gate. 
Let AF represent the force or tendency of the gate AC to turn upon the 
point C, which is of course equal to half the weight upon the gate AC, 
or=%4 Ww sec > 
The force may be resolved into AG, FG, the one GF is supported by an equa! 
and opposite force in the gate AB, and the other will represent the force in 
the direction of the gate, the expression for which may be found as follows: 
as sine<c AGF : AF : : sine AFG: AG, 


COS ¢ 


or sine ¢: 3 Wsec?::cos¢: i wsec ——— = ! cosec ¢ 
Sine 
The whole amount of transverse strain at any angle 
represented by the expression, 
} w sec ? + g1, w cosec 9 
from which we may readily obtain the angle at which the strain is a mini- 
mum, as follows:— 


¢ will therefore be 


sec + 9 + 5); cosec 9 = min. 
or tan ¢ sec ¢d 9 — ,; cot g cosec ode = 0 
whence tan *9 = =) cotan > 
and tan *5 = ,}, 
tans = WV yy = gh WY 100 = 4641 = tan— 24° 54 

The salient angle of a pair of oak gates, when the strain isa minimum, is 
therefore 24° 54’. 

In the question of the best angie for lock gates, it becomes necessary to 
consider that the length of the gate also varies as the secant of the angle o. 
The angle 24° 54’ is therefore not that at which, with a given section of 
timber, the greatest strength will be obtained; for although the strain is the 
least at this angle, yet the gates, by their greater length, are less able 
to resist it than at some intermediate angle, when the strain is slightly in 
creased, 
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The expression now becomes, 
sec *9 + J, sec ¢ cosec o =min 
2 sec * tan gd ¢ + j; (tan 9 sec ? cosec ¢—— cot 9 cosec ¢ sec ¢) = 0 
2 sec ¢ tan o + +; tan g cosec? = .', cotan ¢ cosec ¢ 
_ 2 sec g tan *g + j'5 tan *9 coseco = ys COsec 9 
from which the cubic equation, tan °5 +». tan*> = J, 
This, being reduced, makes the tan = 25701, or the angle 19° 25’, at 
which a pair of lock gates should be situated, so as to have the greatest 
strength with a given section of timber. 
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Having obtained, in a manner I hope satisfactory, the angle of greatest 
strength for gates of straight timber, I conclude this part of my paper with a 
Table of the necessary dimensions of oak timber for lock gates varying from 
6 to 20 feet in length, and from 8 to 20 feet in depth, which I believe are 
the limits of the dimensions of gates of this construction. 

The first column in each division of the Table gives the amount of trans- 
verse strain produced by the pressure of water upon three feet depth of sur- 
face, at an angle of 19° 25’; and the second column the dimensions of square 
oak timber necessary to bear three times that strain. 


Curved Lock Gates. 


In locks of large dimensions in this country, a curved figure is given to the 
gates, so that when united they resemble a Gothic arch; this figure, by giving 
greater strength, permits a reduction to be made in the dimensions of the tim- 
ber, and the gates are thereby rendered lighter, and more readily movable. 
The degree of curvature which will give the greatest strength, and the neces- 
sary dimensions of the timber in different sized locks, are of course points ol 
considerable importance, not only on the score of economy, but from the 
greater degree of lightness that may be thus obtained; the opening and 
shutting can be performed with greater ease, and consequently a greater 
number of ships can be permitted to pass in a given time. 

In order to estimate the degree of curvature which will give the greatest 
strength, it is first necessary to consider the nature and amount of the strains 
to which the gothic shape gives rise, we may then perceive what variations, 
with respect to the degree of curvature and amount of salience, will tend 
to increase the strength, or vice versa. 


F 


AC 


A 

Let AB, BC represent two gates meeting in the point B, and let th: 
angle of salience, BAC, be equal to 9, also the angle DBE of a tangent to 
the curve of the gate, with the cord BA = 4, and the pressure of water upon 
each gate=w. The gate AB, being loaded equally all over, will exert a 
pressure in the direction of the tangent, to the extremity of the gate, which 
will be represented by the line DB, (the perpendicular DE being equal to 
,w,)or equal 5w cosec 8, 

This force is partly resisted by the compressive force of the opposite 
gate, which now, instead of addingto the transverse strain, as in the straight 
gates, is the means of diminishing it in proportion as it counteracts or de- 
stroys the tangential force DB. In order therefore to estimate the amount 
of strain, it becomes necessary to get an expression for this force, which 
may be done as follows. 

Let BF represent the force acting at right angles to the extremity of the 
gate BC, tending to turn it upon the point C, which is of course equal to 
half the pressure of water. Resolving this into the direction of the tangent 
of the curve AB, by drawing FG parallel to BC, and producing DB, we 


obtain the line BG, which represents the compressive force of the gate BC 


in the direction of the tangent DB, and which is equal 1 cosec (2 ¢—8.) 


As the diminution of strain owing to this force is, in proportion it de- 
stroys the tangential force DB, the amount of the transverse strain at any 


angle, g and 6 may be found by the following proportion: 
Fw cosec 9: } w Scosec g—cosec (26—)? ::lwiaz 
2 , ’ 4 2 


ae ? 
'w )cosec 6—cosec (2 o—s) 


Or, z=——__—_ 
cosec 6 

2 o—8 
aati wf *< cosec (2 o—' 7) 
. cosec & 5 

sine 4 
= : TD ee ee 
sine (2 o—%) 


which is the true expression of the transverse strain or weight applied trans- 
versely in the middle of the length, which would have equal effect in break- 
ing the timber. 

It will at once be seen that when the united gates form a complete arch, 
that is, when the angles 9 and § become equal, the expression vanishes, the 
tangential force being then resisted by an equal compressive force in the 
opposite gate. 

In this position, therefore, if the curve was mathematically true, the 
strain perfectly equal and regular, and the material also of an uniform den- 
sity, the loading the arch would have no other effect than that of direct com- 
pression in the direction of the fibres, a description of strain which timber 
possesses great power to resist, as appears from the experiments of Girard. 
In practice this cannot, however, take place; the curve can neither be per- 
fectly true nor the density of the material uniform, either of which defects 
would lead to a transverse strain, which, if sufficient weight was put on, 
would ultimately destroy the gate. In the former case, the flatter parts of 
the curve would naturally have a transverse strain upon the bottom fibres, 
from the abutments or terminations of it not being resisted with an equal 
degree of compressive force; the fibres would in consequence in some mea- 
sure yield, and the relative position of the gates at the point of meeting 
would be changed, so as not to touch equally throughout; an increased com- 
pression would be brought upon particular fibres, which must of course 
yield, and the evil would continue to increase until fracture ultimately took 
place. In a similar manner, an irregular density of the material, by caus- 
ing a yielding in some parts more than others, would bring on a change of 
shape which would ultimately prodace the same results. 

It therefore appears that in either case the cause which ultimately leads 
to fracture is the transverse strain produced from the irregularity of the 
curve, brought on by circumstances which cannot be controlled, Hence 
the nearer the curve can be preserved in the true figure of an arc of a cir- 
cle, the greater the strength of the gates. 

It has however to be considered that the arch is not composed of one 
complete timber, but that the fibres are disunited at the point of meeting, 
and consequently if that part from any cause should become flattened there 
are no fibres to resist the transverse strain thus prodaced; and as the flat- 
tening of this part of the arch is an effect which might probably arise from 
any yielding of the abutments, or wear of the heel posts in the hollow quoin, 
this would evidently be the weakest part of the curve, It therefore be- 
comes necessary to deviate in a small degree from the true curve of the 
34* 
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arch, by giving the gates greater length, and causing them to meet at a point 
a short distance from the curve, or in fact rendering them slightly Gothic; 
but as the security to the point is obtained at the expense of a constant 
transverse strain upon each of the gates, the deviation from the true arched 
figure should be as little as possible, consistently with the object in view, 
and by no means so great as is commonly employed in lock gates: 1 should 
think a deviation of one foot er eighteen inches quite sufficient for the pur- 
pose of locks of from forty to fifty feet wide. 


Proposed Curve. 


General Remarks. 

It was my intention to have concluded the preceding part of the article 
with a table of the requisite dimensions of timber for gates of different sizes, 
both of the curves commonly employed, and of those which I should recom. 
mend; I find, however, that these calculations would require a greate: 
length of time than I can at present devote to the subject, and I therefore 
conclude with a few general remarks on the results arrived at. 

In the first place, with respect to the proper angle of straight gates, this 
being a subject naturally calculated to excite the propensities of the mathe- 
matician to set his maxima and minima to work, a great number of solu- 
tions to the problem have been given; but I must remark, with every re- 
spect for that useful class of men, that they are frequently too anxious to 
commence investigations without sufficient data, and consequentlyfarrive at 
results totally incorrect, which has certainly been the case in those investi- 
gations I have had an opportunity of examining on the subject. 

It seems to me perfectly impossible to arrive at correct results, without 
first ascertaining the amount of transverse strain produced by the end 
pressure, which does not seem to have been done before; but having obtain- 
ed this from Girard’s experiments to be one-tenth of the effect of an equal 
weight in the middle of the length, I have little doubt that the angle 19 
25’ would be found, by experiments, to be very nearly that in which the 
greatest strength would be obtained with a given quantity of timber. 

The angle commonly adopted in this country, is considerably more than 
19° 25’, amounting generally to between 30 and 40 degrees, which is said 
to be preferred from the direction of the thrust being met by a large quanti- 
ty of brickwork. I cannot, however, conceive this to be a matter of much 
importance, particularly as there are locks on the continent, of large ¢i- 
mensions, where the angle is considerably less, which have stood perfectly 
well. ‘The angle of the celebrated sea-lock of Muyden is only 16° 30’, and 
the ancient lock of Sparendam, which was built in 1568, and has stood 
many storms without injury, has a sally of not more than one-sixteenth:— 
the angle ought certainly to be in some measure guided by the circum- 
stances in which the gate is placed; at the same time, I consider the angle 
commonly made use of in England, to be decidedly larger than necessary, 
and a useless weight of material employed, which increases one of the evils 
of canal navigation,—the time consumed in passing the locks, ; 

The employment of curved timber is undoubtedly advantageous, but ts 
application is evidently made upon no fixed principles, as may be seen from 
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the differences of the curves which have been adopted; some being so great 
as to very nearly approach the figure I have pointed out as the best, while 
others are so exceedingly flat that they possess little advantage over the 
straight gate. 

To illustrate these differences in wooden gates, I have represented, in 
the accompanying drawing, the curves employed in the gates of the St. 


Katharine’s, London, and West India Docks. The dimensions are as fol- 
lows:— 


St. Katharine’s Docks. 


Width ofthe lock 45 feet. Projection 11 feet. 
Radius of the gate 117 


Consequently the angle ¢ = 29° 16’, and 6 = 6° 8’, 


London Docks. 


‘ 
‘ 
' 
' 
i 
' 
' 
! 
' 
! 
! 
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Width of the lock 40 feet. Projection 9 feet, 
Radius of the gate 50 
Angle ¢ = 23° 35’ and 6 = 13° 54’ 


West India Docks. 


Width of the lock 45 feet. Projection 10 feet. 
Radius of the gate 120 
Angle ¢ = 26° 24’, and 65° 53’. 

With the aid of the preceding formula I have calculated the amount of 
transverse strain in each case, (half the pressure of water upon one gate be- 
ing unity,) and the same, if they were of straight timber, having an equal 
salient angle. ‘These formule are arranged in the following Table. 

In order to make the comparison of the straight and curved gate more 
direct, there is also added a column of the amount of transverse strain on 
the latter, that of the straight gate being unity. 

_ The fourth column illustrates the reduction of the dimensions of square 
timber which may be permitted owing to the diminished strain. 
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Transverse — strain Rtiitind of ti 
Transverse of straight timber|Transverse strain,|ber baving equa 
Gate. strain 4 w be-having the same sa-|that on the straight)strength that on U) 
ing unity. jlient angle, $ w be-\gate being unity. straight gate being 
ing unity. unity. 
At St. Katharine’s 
Docks, 86 1.178 73 900 
London Docks, 56 1.229 45 .766 
West India Docks, 86 1.201 ode 806 


It thus appears that considerable advantage is gained in each case from 
the curvature, but that in the London Docks, from the radius being less, 
and the two gates in consequence approaching nearer the curve of a com- 
plete arch, the advantage is much greater, and the transverse strain in con- 
sequence reduced to less than half that of straight gates having the same 
salient angie. 

The difficulty of obtaining timber of sufficient curvature has been urged 
as a reason for the flatness of the curves employed in wooden gates; this Is 
certainly a consideration which must be attended to, but as similar curves 
are employed when the material made use of is cast iron, I cannot, con- 
ceive this to be a point which has materially influenced the choice of the 
figure. 

In the accompanying drawings are given curves of the gates of the 
Caledonian Canal, the Dundee Docks and Sheerness Basin, which are 
of cast iron: they will be found to differ very materially from each other, 
being in one instance nearly as flat as in the West India and St. Katharine’s 
Docks. 

The following are the dimensions:— 


Caledonian Canal. 


Width of the lock 40 feet. Amount of projection 10 feet. 
Radius of curvature 75 “« 
Angle of sally ¢ = 30°, and 4 = 8° 3’. 


Dundee Dry Docks, 


Width of entrance 40 feet. Amount of projection 7 feet 6 inches 
Radius of curvature 67 * 
Angle of sally ¢ = 22° 2’, and § = 9° 12’. 
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Sheerness Basin. 


Width of entrance 58 feet. Amountof projection 12 feet 6 inches 
Radius of curvature 55 « 
Angle = 24° 5, and 6 = 16° 55. 

To make a comparison of these curves, I have calculated a Table, as in. 
the case of the wooden gates, containing the amount of the transverse strain 
which straight gates would have under similar circumstances. 

The same formula is employed for this purpose as for the wooden gates, 
which may not be strictly true with cast iron; but I should not conceive the 
difference to be sufficient materially to affect the comparison, 


Transverse 

es Strain, half 
Gate. the pressure 

ne 

of water be- 


Transverse strain 
of a straight gate, 
with the same sali- 

ent angle. 


Transverse strain, 


gate being unity. 


Dimension of iron 
of similar section 


that of the straight) with the straight 


gate, that of the lat- 


he ing unity. 


hes. 


ter being unity. 


At Caledonian Ca- 
nal o 
Dundee Docks ‘7 

| Sheerness Basin A: 


1,175 -700 -887 
1.247 58 834 
1,215 «35 -704 

It thus appears that in the gates of the Caledonian Canal the transverse 
strain is nearly as great as in the West India and St. Katharine’s Docks. 
In those of the Dundee Docks and Sheerness Basin, a considerable im- 
provement is made, particularly in the latter, where the strain amounts to 
little more than one-third of that which the straight gates would have in the 
same situation; but I conceive that by slightly diminishing the salient angle, 
and increasing the curvature of the gates, the advantage might be carried 
still further,—the same strength produced by less weight of material, and 


a lightness given which would greatly facilitate the passing and repassing of 
vessels, 


C 


mm bo 00 


Mechanics’ Register. 


Deepest Minein Great Britain. 


Our readers may perhaps recollect that, some time ago, a coal-pit said 
to be the deepest in Great Britain, was sunk at Monkwearmouth, to the 
depth of 264 fathoms, or 1584 feet below the surface;* and that in Novem- 
ber, 1834, Professor Phillips of York, along with a number of other scien- 
tific persons,descended the pit, and made a series of very interesting ob- 
servations on the variations of the barometer and thermometer in the course 
of their descent and ascent. ‘The temperature, by these observations, in- 


* There are more shafts than one at the consolidated mines in Cornwall, which are 
oearly 300 fathoms in depth or 1800 feet. , 
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creased in proportion to the depth, and a thermometer sunk into a hole, 
drilled to the depth of two and a half feet into the floor of the workings, 
from which hole the air was carefully excluded, after remaining in that po- 
sition forty-eight hours, stood at 71.2. Since the date of Professor Phillips’ 
visit, the enterprising owners have sunk it still deeper, and the average 
temperature has increased to seventy degrees, a degree of heat which makes 
it difficult for the men to work beyond six hours at a time.* In addition 
to this inconvenience, a species of fly, about an inch long, has appeared, by 
the bite of which both men and horses are much annoyed, Mining Journal, 


Electrical Telegraph. 

During the month of June last year (1836,) in a course of lectures deliv. 
ered at King’s College, London, Professor Wheatstone repeated his experi. 
ments on the velocity of Electricity, which were published in the P/iloso. 
phical Transactions for 1834, but with an insulated circuit of copper- wire, 
the length of which was now increased to nearly four miles; the thickness 
of the wire was 5), of an inch. When machine-electricity was employed, 
an electrometer placed on any point of the circuit diverged, and whereve: 
the continuity of the circuit was broken, very bright sparks were visible. 
With a voltaic battery, or with a magneto-electric machine, water was de- 
composed, the needle of a galvanometer deflected, &c., in the middle of 
the circuit. Prof. Wheatstone gave a sketch of the means by which he 
proposes to convert his apparatus into an electrical telegraph, which, by 
the aid of a few finger-stops, will instantaneously, and distinctly, convey 
communications between the most distant points, These experiments are, 
we understand, still in progress, and the apparatus, as it is at present con- 
structed, is capable of conveying thirty simple signals, which, combined in 
various manners, will be fully sufficient for the purposes of telegraphic com- 
munication. Mag. Pop. 8 


Bronze Coinage proposed in France. 


“The question of a new coinage in France, in lieu of the present one of 
copper, billon, &c., is under consideration. Nothing can be much worse 
than the existing one; for besides its low pretensions in relation to art, it Is o! 
all sizes, weights, designs, and alloys. ‘The new one is proposed to be o! 
bronze, in harmony with the decimal system of weights and measures, less 
heavy and embarrassing, not easily falsified, and executed in the highest 
style of excellence. ‘The latter condition well very much increase the dil 
ficulty of counterfeiting it.”’—dnnuaire, 1837. 


Proportional Value of the present coined Metals in France. 
The value of Gold in proportion to that of Silver is as 15,5 to 1 


Gold : to ° Billont, 62.0 to 1 
Gold ‘ — . Copper, 620.0 to 1 
Silver ‘ to } Billon, 4.0 to} 
Silver. ot Wis . Copper, 40.0 tol 
Billon . to ° Copper, 10.0tol 


Ibi 
* At the bottom of Wolf's shaft, at the consolidated mines, the temperature is s# 

to have been as high as 96°. G. 
t An alloy of silver and copper. 
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Removing Stains from Prints, §-c. 


We have received the following communication from an intelligent cor- 
respondent: I have by accident discovered what might be useful to some 
of your readers to know—that the clear solution of chloride of lime, diluted 


. with twice its bulk of water, will effectually and expeditiously remove stains 
; from prints and printed paper. Instead of the ordinary process, which is 
, expensive and tedious, first soak the print in clear water, till it lies smooth; 
. then remove it into a dish, large enough to hold it flat, filled with the solu- 


tion diluted as above:—the stains will disappear in a few minutes, when 
again soak the print in clear water, to free it from the chloride of lime, 
and then dry it between sheets of blotting-paper, By this process I have 
bleached twelve prints, and letter-press belonging to an expensive book, 


ve which had been damaged by rain and sea water.”.-—JVest of England Con- 
1 servalive. Mech. Mag. : 
i 

e, ‘Award of the Copley Medal to Berzelius, ' 

i The Council of the Royal Society have awarded a Copley Medal to Baron iy 

* herzelius, for his application of the Doctrine of Definite Proportions in De- i 

4 termining the Cc onstitution of Minerals. ‘To the labours of this distinguish- j 

. ed chemist, science is indebted for many of the facts by which the Laws of & 

of Definite Union were established. As early as 1807, soon after Dalton and 

he iay-Lussac had made known their views on this vital branch of modern 

by chemistry, Berzelius commenced an elaborate examination on the propor- 

“ tions in which the elements of compound bodies are united, beginning with ; 

* the salts, and subsequently extending his researches to all other departments 

a this science, as well to the products of organized existences as to those of 

‘is the mineral world, The first part of the inquiry appeared in a series of ‘4 

ios esays in the Afhandlingar i Fysik, Kemi, och Mineralogie, t. iii, iv. v. and i 
v., a8 also in the Memoirs of the Academy of Sciences of Stockholm, for ; 
be year 1813. Since that period he has almost constantly been more or : 
ess occupied with researches bearing on, or illustrative of, the same sub- 7 
ect. His numerous analyses of minerals enabled him at once to elucidate 

2 of heir nature through the light derived from the laws of definite combination, 

prse ind at the same time to supply in the composition of minerals a splendid 

s of confirmation of the universality of those laws, It is for this branch of his 

; vl aquiry that the Copley Medal has been awarded. Lon. & Ed. Phil. Mag 

ess 

hest 

dif Extraordinary Speed. 

On Thursday, the 15th inst., a large and powerful locomotive engine, / 
uilt by Mr. Timothy Hackworth, of New Shildon, for the Emperor of ; 
hussia, was shipped on board the Barbara, at Middlesbro’. This engine is : 
constructed on an improved principle, and finished inthe best manner, She 
tas been tried on the premises, and propelled at ihe rate of seventy-two miles 
perhour! It is said that this machine, and the similar one built at Newcastle, '% 
will, on their arrival at St. Petersburgh, have cost the Emperor upwards of 
20001. each, Who, a few years ago, would have dreamed of the exporta- 
ion of machinery from the river Tees? This engine is for traveling on 
the railroad from St. Petersburgh to Pawlowski, where stands oue of the 

I 


country palaces of his Imperial Majesty, Mining Jour. 


Meteorological Observations for February, 1837. 


| | Therm. ) Barometer. | Wind 
| | a - —|Water State of the weather, and 
Moon.|Days| $ g Sun {2P.M.|,.. . , jfallenin Remarks. 
{ | tise] P, rise Direction Force. lrain. 


4th. 


~ 
‘ 


} Inches Inches, 
Moderate, Cloudy—clear. 
Blustering. Cloudy—clear. 
do, 


5 d Moderate. y 
& ; : do. Cloudy—clear, 


do. Cloudy—clear. 

do. Fog—do. 

Blustering Cloudy—do.—snow in night. 
Moderate Clear—do. 

do. Clear—do, 

do. Partially cloudy—do—do. 

do. Hazy—clear— flurry of suow. 
Buster ng 
Moderate. 


1 


Barometer. 


29.20 on 
29.45. 


4, 
6, 


9 on I4th. 
96. 


ly 


Rain—fi gzy. 
Rain—do. 
Snow—cloudy. 
Clear—do, 

Clear—do. 
Cloudy—lightly cloudy. 
Partially cloudy —do. do. 
Clear—lightly cloudy. 
Rain—fog. 
Cloudy—flying clouds. 
Clear—clear. 
Cloudy—do. 

. Cloudy—rain—snow. 
Blustering Flying clouds—do. do, 


¢ Scorpii. 
y Ophiuch 
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Thermometer. 


Maximumheight during themonth 45. on 20th. 30.66 on 
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